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The ERB II reviewed the phytotoxicity data submitted by DowElanco in support of fluroxypyr
MHE registration. This data package has non-guideline and non-GLP phytotoxicity studies of
the fluroxypyr MHE metabolites. These studies were submitted as tier 1II plant data.
However, these studies are useful for tier I plant data only.

Tier I seedling emergence and vegetative vigor data are needed for two species of monocots:
representing two families and two species of dicots for methoxypyridine and pyridinol. Tier
IT vegetative vigor and seedling emergence data are needed for fluroxypyr acid.

The following information is provided:

o CITATION:

Authors: Wright, J.P., L.B. Rowland
Title: Phytotoxicity of Fluroxypyr MHE and Its Metabolites
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target
Terrestrial Plants
Study_Completion_Date: Nov. 20, 1995; Amended Aug. 23, 1996
- Laboratory:  Global Environmental Chemistry Laboratory DowElanco,
Indianapolis, IN
Sponsor: DowElanco
Laboratory_Report 1D: GH-C 3859
MRID. No.: 44094902
DP Barcode: D239606




The highest dose tested is 0.5 1b. Ai/A. The reviewer has decided not to review the
fluroxypyr MHE because the authors of the study have indicated that 123-1 guideline study is
being done for fluroxypyr MHE.

These studies are scientifically sound but do not meet any of the guidelines for phytotoxicity to
non-target plants due to the following reasons:

Ben[gmss; e

* Testing was not done under GLP
» Height and weight measurements were not taken.

Lemna gibbha

» The study was conducted for 11 days instead of 14 days.

» Testing was not done under GLP

* Dose range was 10X. This makes the tier II plant study invalid.
o Lemna minor was used instead of Lemna gibba.

» Raw data were not provided.

* Light intensity was not reported.

S ”. E ]!f - !Z.

» Dose range is 10X instead of 2X or 3X

* Non-GLP -

» Insufficient population per replicates - used insufficient number of plants. At least 10 seeds
per replicate for seedling emergence and five plants per replicate for vegetative vigor is

required.

* Insufficient number of species used - used three monocots (one family) and four dicots for
seedling emergence and two moncots (one family) and four dicots for vegetative vigor. At
least four monocots (two families) and six dicots are required.

» Inadequate raw data were supplied.



CONCILUSIONS:
Lemna gibba

122-2 tier I study: fluroxypyr MHE and acid, methoxypyridine and pyridinol at maximum rate
(0.25 1b. ai/A) do not inhibit Lemna sp. more than 50%.

Seedling Emergence

Methoxypyridine and pyridinol both do not exhibit greater than 25% inhibition on the species
tested. Therefore, a tier II seedling emergence study is not needed for the species tested
(cotton, radish, soybean, sunflower, corn, and wheat). However, tier I seedling emergence
data are still needed for two species of monocots representing two families and two more

species of dicots for methoxypyridine and pyridinol. Tier I can be passed over and tier 11
tested for the above species if the registrant desires.

All of the species tested except radish and corn were inhibited by more than 25% from
fluroxypyr acid at application rates up to 0.25 1b. ai/A. Tier II seedling emergence data are
outstanding for three species of monocots (not including corn) representing two families and
five species of dicots (not including radish) since it appears that the acid degradate may be
more phytotoxic than the ester.

v A

Methoxypyridine and pyridinol do not exhibit greater than 25% inhibition on the species
tested. Therefore, a tier II vegetative vigor study is not needed for the species tested (cotton,
radish, soybean, sunflower, corn, and wheat). However, tier I vegetative vigor data is still
needed for two other species of monocots representing two families and two more species of
dicots. Tier I can be passed over and tier II tested for the above species if the registrant
desires.

Fluroxypyr acid does not inhibit corn, wheat, sunflower and radish by more than 25% at rates
of application up to 0.5 1b. ai/A. Tier I vegetative vigor data are still needed for fluroxypyr
acid on two other species of monocots representing two families and four more species of
dicots. Tier I can be passed over and tier I tested for the above specxes if the registrant
desires.

If you have any questions, please do not hesitate to contact Mike Davy at 305-7081.



DATA EVALUATION RECORD
Seedling Emergence EC,; Test
§ 122-1(A) AND 123-1(A) (TIER I AND II)

1. CHEMICAL: Fluroxypyr PC_Code Na.:128959

2. TEST MATERIAL:Fluroxypyr MHE (99.4%), Fluroxypyr acid (99.6%),
Methoxypyridine (99.9%), Pyridinol (99.5%)

3. CITATION _
Authors:  Wright, J.P., L.B. Rowland
Title: Phytotoxicity of Fluroxypyr MHE and Its Metabolites
Fluroxypyr, Methoxypyridine, and Pynidinol to Non-target
Terrestrial Plants '
Study Completion Date:  Nov. 20, 1995; Amended Aug. 23, 1996
' ‘Laboratory:  Global Environmental Chemistry Laboratory DowElanco,

Indianapolis, IN

Sponsor: DowElanco

Lahoratory Report ID:  GH-C 3859
MRID No.: 44094902

DP Barcode: D239606

4. REVIEWED BY: Michael Davy, Agronomist, ERBII, EFED

Signature: /%W ‘ Dat;: / //2 / 7

: Nicholas Mastrota Biologist, ERBII, EFED

Signature: %&(‘%ﬁ‘%{) %W Date: / 8] /0/%

5.

6.

Definitive Study Duration: 11 days for bentgrass others are 26 days

7 CONCILUSIONS:This study is not scientifically sound and does not meet the gmdelmes
for a 123-1(a) seedling emergence tier II study. No Ec,. values from this study
should be used for risk assessment.

However, this study is scientifically sound but does not meet all of the guidelines for a
122-<1 (a) seedling emergence tier I study using methoxypyridine and pyridinol.
"Methoxypyridine and pyridinol both do not exhibit greater than 25 % inhibition some of
the species. Therefore, a tier II seedling emergence study is not needed for the species
tested (cotton, radish, soybean, sunflower, corn, and wheat). However, tier I seedling

—
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emergence data is still needed for two species of monocots (including bentgrass)
representing two families and two more species of dicots for methoxypyridine and
pyridinol. Tier I can be passed over and tier II tested for the above species if the

. registrant desires. ’

Tier I seedling emergence for fluroxypyr ester and acid has determined that corn

and radish may not be tested for tier II seedling emergence since the species were not
inhibited more than 25% at rates of application up to 0.25 1b. ai/A. Therefore, tier Il
seedling emergence data is outstanding for three species of monocots (including
bentgrass) representing two families and five species of dicots since it appears that -
the acid may be more phytotoxic than the ester. Phytotoxicity data is required for

fluroxypyr acid, a degradate of fluroxypyr MHE.

8. ADEQUACY OF THE STUDY

A. Classification: Invalid for 123-1 (b) - tier II
Supplemental for 122-1 (b) - tier I

B. Rationale:
Invalid- 123-1(b) tier II - Too large a dose range (10X) and non GLP study.
Supplemental - 122-1(a) tier I - Non-GLP study and insufficient number of species

tested and plant population.

C. Repairability: none for 123-1(b) tier II; for tier I, test the above species or go to
tier II testing for the species as described in the conclusion section.

9. GUIDELINE DEVIATIONS

1. Dose range is 10X instead of 2X or 3X
2. Non-GLP :
3. Insufficient population per replicates - used five seeds instead of minimum of 10
seeds
4. Bentgrass used only a visual symptom parameter - no height or weight taken.
5. Insufficient number of species used - used three monocots (one family) and four
dicots, should have four monocots (two families) and six dicots.
6. Inadequate raw data was supplied. '
10. SUBMISSION PURPOSE: section 3 registration

11. MATERIALS AND METHODS
The Reviewer has decided to review the metabolite data and not the chemical being
registered, Fluroxypyr MHE since this chemical is also being tested under GLP 123-1
guidelines. Therefore, the materials, methods, and results will be of the metabolites.
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A. Test Organisms

Species
6 dicots in 4 families, including soybean and | Dicots: cotton, radish, soybean, sunflower
a rootcrop; 4 monocots in 2 families, : '
including corn. Manocots: corn, wheat, bentgrass

Number of seeds per rep: 10 3 ml of seed/media mixture for bentgrass,
5 seeds for cotton, soybean, sunflower,
corn; 20 seeds for radish and corn

Source of Seed unknown

B. Test System

Guideline Criteria~ - : i e Reported Information
Solvent DMSO
Site of test greenhouse and growth chamber
Planting metilod / type of pot for bentgrass: 3 ml of growth media into 12

wells of sterile culture plate. For others: 14
cm round plastic pots with mineral soil mix.

Method of application bentgrass: dropper. 20 gpa track sprayer
- for others
Method of watering: bottom- water bentgrass: none. Lightly top watered for
others
3
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C. Test Design

MRID No.: 44094902

Dose range: 2x or 3x

Doses: At least 5

Controls: Negative and solvent

negative and solvent

Replicates per dose : At least 3

3

Duration of test
14 days

11 days for bentgrass, others are 26 days
after treatment

Were observations made at least weekly?

Yes

Maximum labeled rate

560 mg/ha (0.5 1b ai/A)

Quality assurance and GLP
compliance statements were
included in the report?

éported Information

This is not GLP.

Was a NOEC observed for each species? Yes
Phytotoxic observations yes
Were initial chemical concentrations No
measured? (Optional)

Were adequate raw data included? No
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MRID No.:

EC25 ] E l LR l E l .

Com > 560 > 560 > 560 > 560
Wheat 170.4 89.2 >560 >560
Plant height Fresh weight
Sunflower 11t.0 27.2 >560 >560
Fresh weight Fresh weight
Cotton 97.4 28.2 >560 > 560
Fresh weight Fresh weight
Soybean 149.8 80.6 >560 >560
Fresh weight Fresh weight
Radish >560 331.0 > 560 >560
Fresh weight
Bentgrass® 7,100 ppb 3,800 ppb 4,100 ppb 41.500 ppb

'Determination of the most sensitive species is based on ECy values in gm ai/ha unless otherwise noted. ]
*Only visual injury was observed. No information was provided that would indicate how ppm or ppb would be converted to 1b ai/A.

13. . . . 4.
EC,, results of the most sensitive parameter' of each species
FluroxvpvrM'HF. 'f:::-hufoxw-p\;f acid- Methoxvypyridine Pyridinol
Corn 461.0 (0.41126) 200.0 (0.17842) > 560 (0.50000) > 560 (0.50000)
Fresh weight Fresh weight All parameters All parameters
Wheat 170.4 (0.15201) 89.2 (0.07958) > 560 (0.50000) >560 (0.50000)
Plant height Fresh weight All parameters All parameters
Sunflower 148.9 (0.13283) 40.0 (0.03568) > 560 (0.50000) >560 (0.50000)
Fresh weight Height All parameters All parameters
Cotton 97.4 (0.08690) 28.2 (0.02516) >560 (0.50000) > 560 (0.50000)
Fresh weight Fresh weight All parameters All parameters
Soybean 149.8 (0.13363) 80.6 (0.07190) >560 (0.50000) >560 (0.50000)
Fresh weight Fresh weight All parameters All parameters
Radish > 560 (0.50000) 331.0 (0.29529) >560 (0.50000) >560 (0.50000)
All parameters Fresh weight All parameters All parameters
Bentgrass® 7.100 ppb 3.800 pob 4,100 opb 41.500 ppb

'Determination of the most sensilive species is based on EC,, values in gm ai/ha with 1b 8i/A in parenthesis unless otherwise noted.
*Only visual injury was observed. No information was provided that would indicate now ppm or ppb would be converted 1o 1b ai/A.

44094902
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14. REVIEWER'S COMMENTS

The study cannot be considered a valid study for a tier II seedling emergence 123-1(a)
guideline. This study appears to be range finding study to determine levels of phytotoxicity
prior to a dose response study. There is a lack of raw data that can be used for statistical
analysis of continuous data, therefore a regression analysis was used. The 10X dose range
does present some difficulty in the confidence of the regression analysis:

Although this study does not fulfill the guidelines nor is GLP, it does provide some useful
information concerning phytotoxicity of the various degradates of fluroxypyr MHE.

It appears that the acid degradate is more toxic to plants than the-ester parent. It also appears
that the methoxypyridine and pyridinol may exhibit little if any phytotoxicity. Since there is
an insufficient number of species and replicate population there is an uncertainty in what the
results may mean. However, the visual symptoms and apparent lack of inhibition suggests that
there are no phytotoxic mechanisms from methoxypyridine and pyridinol. Therefore, a tier I
seedling emergence will not be needed for the species tested (cotton, radish, soybean,
sunflower, corn, and wheat). However, two monocot species representing two families and
two dicots still need to be tested under tier I seedling emergence. '

The bentgrass study does not provide any useful information since the study was done in a
fashion of using ppb instead of 1b. ai/A or gm ai/ha. It does appear that the methoxypyridine
may exhibit some phytotoxicity toward bentgrass that are almost as sensitive as the acid. It

- appears that pyrindinol does not exhibit any phytotoxcity toward bentgrass.



DATA EVALUATION RECORD
Vegetative Vigor EC,; Test
§ 122-1(B) AND 123-1(B) (TIER I AND II)

1. CHEMICAL: Fluroxypyr PC Code No.:128959

2. TEST MATERIAL:Fluroxypyr MHE(99.4 %), Fluroxypyr acid (99.6%),
Methoxypyridine (99.9%), Pyridinol (99.5%)

3. CITATION
Authors:  Wright, J.P., L.B. Rowland
Title:  Phytotoxicity of Fluroxypyr MHE and Its Metabolites
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target
_ Terrestrial Plants ‘
Study Completion Date:  Nov. 20, 1995; Amended Aug. 23, 1996
Laboratory:  Global Environmental Chemistry Laboratory DowElanco,
Indianapolis, IN - ‘
Sponsor:  DowElanco '
Laboratory Report ID:  GH-C 3859
MRID No.: 44094902
DP Barcode: D239606

4. REVIEWED BY: Michael Davy, Agronomist, ERBII, EFED

Signature: %%44%7 Date: // / 2’ / fg

5. PEER REVIEWED BY: Nicholas Mastrota, Biologist, ERBII, EFED
Signature: 7/)”/‘(—%/54% %M Date: ///2,/95

Definitive Study Duration: 26 days

6.

7. CONCI.USIONS: This study is not scientifically sound and does not meet the guidelines
for a 123-1(b) vegetative vigor tier Il study. No Ec,s values from this study should
be used for risk assessment.

However, this study is scientifically sound but does not meet all of the guidelines for a
122-1 (b) vegetative vigor tier I study using methoxypyridine and pyridinol.
Methoxypyridine and pyridinol both do not exhibit greater than 25% inhibition.
Therefore, a tier II vegetative vigor study is not needed for the species tested (four
dicots and two grass monocots). However, tier I vegetative vigor data is still needed
for two species of monocots (including bentgrass). representing two families and two
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more species of dicots. Therefore, the study is supplemental as a tier I vegetative vigor
study. It is determined that additional tier II vegetative vigor testing is not needed for
the species tested (cotton, radish, soybean, sunflower, corn, and wheat). However,
tier I vegetative vigor data is still needed for two species of monocots (including
bentgrass) representing two families and two more species of dicots. Tier I can be
passed over and tier II tested for the above species if the registrant desires.

Tier I vegetative vigor for fluroxypyr acid has determined that corn, wheat sunflower
and radish may not be tested for tier II vegetative vigor since the species were not
inhibited more than 25% at rates of application upto 0.5 1b ai/A. However, tier I
vegetative vigor data is still needed for fluroxypyr acid on two species of monocots
(including bentgrass) representing two families and four more species of dicots.
Tier I can be passed over and tier II tested for the above species if the registrant

desires.

8. ADEQUACY OF THE STUDY

A. Classification: Invalid for 123-1 (b) - tier II
Supplemental for 122-1 (b) - tier I

B. Rationale: .
Invalid- 123-1(b) tier II - Too large a dose range (10X) and non GLP study.
Supplemental - 122-1(b) tier I - Non-GLP study and insufficient number of species

tested.

C. Repairability: none for 123-1(b) tier II; for tier I, test the above species or go to
tier II testing for the species as desribed in the conclusion section.

9. GUIDELINE DEVIATIONS
1. Dose range is 10X instead of 2X or 3X
2. Non-GLP
3. Insufficient number of species used - used two moncots (one family) and four
dicots, should have four monocots (two families) and six dicots.
4. Too few seeds per reps.
5. Inadequate raw data were supplied.

10. SUBMISSION PURPOSE: section 3 registration
11. MATERIALS AND METHQODS

The Reviewer has decided to review the metabolite data and not the chemical being
registered, Fluroxypyr MHE since this chemical is also being tested under GLP 123-1
guidelines. Therefore, the materials, methods, and results will be of the metabolites.

2
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A. Test Organisms

MRID No.:

44094902

Species: Six dicots in four families, including soybean and a
rootcrop; four monocots in two families, including com.

Dicots: cotton, radish, soybean, sunflower Manacals: com,
wheat

Number of seeds per rep: 10

five plants for cotton, soybean, sunflower, com: 20 plants for
radish and wheat

Source of Seed

unknown

B. Test System

eporied Information

Solvent

—

DMSO

ﬁ H

Site of test

greenhouse

Planting method / type of pot

14 cm round plastic pots with mineral soil mix.

Method of application

20 gpa track sprayer for others

L \ethod of watering: hottam. water

Battom-ueateréd

C. Test Design

‘Guideline Crite

- Reponed Information

Dose range: 2x or 3x

10X

Doses : At least five

five

Controls: Negative and solvent

negative and solvent

Replicates per dose: At least three

three

Duration of test: 14 days

26 days after treatment

Were observations made at least weekly?

Yes

Maximum labeled rate

max. dose is 560 mg/ha (0.5 Ib ai/A) and max. rate of
application is 0.25 Ib ai/A.
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12. REPORTED RESULTS

MRID No.:

44094902

Quality assurance and GLP This is not GLP.
compliance statements were

included in the report?

Was a NOEC observed for each species? Yes

Phytotoxic observations ves

Were initial chemical concentrations measured? (Optional) No

Were adequate raw data included? No

: Fluroxvpvr MHE u}j;ivbvr acid Methoxypyridine .- Pyridinol
‘ > 560 > 560 > 560 > 560
Wheat > 560 > 560 > 560 > 560
Sunflower > 560 > 560 > 560 > 560
Cotton ND? ND > 560 > 560
Soybean ND ND > 560 > 560
| Radish ~ 560 560 > §60 ~ 860

'Determination of the most sensitive species is based on EC; values in gm ai/ha unless otherwise noted.
*Only visual injury was observed. No information was provided that would indicate how ppm or ppb would be converted to 1b ai/A.
* Not determined or insufficient dose response 1o calculate these values.
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D239606

13.  Verificati f Statistical Result

MRID No.:

EC, results of the most sensitive parameter' of each species

44094902

Com >560 (0.50000) >560 (0.50000) > 560 (0.50000) > 560 (0.50000)
All parameters All parameters All parameters All parameters

Wheat >560 (0.50000) >560 (0.50000) > 560 (0.50000) > 560 (0.50000)
All parameters All parameters All parameters All parameters

Sunflower ND' ND’ >560 (0.50000) >560 (0.50000)
All parameters All parameters

Cotton 8.08 (0.00721) ND* >560 (0.50000) > 560 (0.50000)
Fresh weight All parameters All parameters

Soybesn 0.47 (0.00042) 0.75 (0.00067) >560 (0.50000) > 560 (0.50000)
Height Height All parameters All parameters

Radish >560 (0.50000) >560 (0.50000) >560 (0.50000) >560 (0.50000)
Al narameters All parameterg All parameters All parameters

'Determination of the most sensitive species is based on EC, values in gm ai/ha with Ib ai/A in parenthesis unless otherwise noted.
*Only visual injury was observed. No information was provided that would indicate how ppm or ppb would be converted (gm ai/ha x

*0.0008921 1b ai/A ) to Ib ai/A.

*Not Determined due 1o no statistical confidence of the values or slope, or 50% inhibition occurred at lowest concentration.

14. REVIEWER'S COMMENTS

The study cannot be considered a valid study for a vegetative vigor 123-1 guideline (tier II).
This study appears to be range finding study to determine levels of phytotoxicity prior to a
dose response study. There is a lack of raw data for statistical analysis of continuous data.
Therefore, a regression analysis was used. The 10X dose range presents much difficulty in the
confidence of the regression analysis. The EC,, values from this study cannot be used for
risk assessment purposes. '

Although this study does not fulfill the guidelines nor is GLP, it does provide some useful:
information concerning phytotoxicity of the various degradates of fluroxypyr MHE. It appears
that the methoxypyridine and pyridinol may exhibit little if any phytotoxicity. Since at the
maximum dose rate (which is twice the maximum application rate), methoxypyridine and
pyridinol both do not exhibit greater than 25% inhibition. Therefore, as a tier I vegetative
vigor study the study is supplemental but can be used to determine that additional tier II
vegetative vigor testing is not needed for the species tested (four dicots and two grass
monocots). However, tier I vegetative vigor data is still needed for more two species of
monocots (including-bentgrass) representing two families and two more species of dicots.

The bentgrass study does not provide any useful information since the study was done in a

fashion of using ppb instead of Ib ai/A or gm ai/ha. It does appear that the
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methoxypyridine may exhibit some phytotoxicity that is almost as sensitive as the acid. It
appears that pyrindinol does not exhibit any phytotoxcity toward bentgrass. The reviewer
believes that tier I study using bentgrass is useful provided that the other parameters besides
visual injury observation would be used, i.e., fresh weight or height.

The fluroxypyr acid appears to be similar to fluroxypyr MHE in toxicity. However, there are
uncertainity in this due to the wide range of dose, non-GLP, and lack of species tested.



DATA EVALUATION RECORD
ECs, TEST WITH LEMNA GIBBA
GUIDELINE 122-2 OR 123~-2 (TIER I OR II)

1. CHEMICAL: Fluroxypyr PC Code No.:128959

2. TEST MATERIAL:Fluroxypyr MHE(99.4 %), Fluroxypyr acid (99.6%),
Methoxypyridine (59.9%), Pyridinol (99.5%)

3. CITATION

Authors:  Wright, J.P., L.B. Rowland
Title: Phytotoxicity of Fluroxypyr MHE and Its Metabolites
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target
- Terrestrial Plants
Study Completion Date:  Nov. 20, 1995; Amended Aug. 23, 1996
Laboratory:  Global Environmental Chemistry Laboratory DowElanco,
Indianapolis, IN
Sponsor:  DowElanco

Laboratory Report ID:  GH-C 3859
MRID No.: 44094902 -
DP_Barcaode: D239606

4. REVIEWED BY: Michael Davy, Agronomist, ERBII, EFED

Signature: ///MM Date: ! / (2 /? g

5. PEER REVYIEWED BY: Nicholas Mastrota, Biologist, ERBII, EFED

6.

Signature: 7/[%//1/0‘7//00 77{00’206 22 Date: ///-2/675/

ETERS
Definitive Test Duration: 11 days
Type of Concentrations: Nominal

QQHQLQ&IQH&E 122-2 tier I study: fluoxypyr MHE and acid,
methypyridine and pyridinol at maximum rate (0.25 lb ai/A) do
not inhibit Lemna sp. more than 50%.

ADREQUACY OF THE STULDY

A. Classification: 123-2 tier II study is Invalid.

. 122-1 tier I study is supplemental.
B. Rationale: For the tier II study: non-GLP and too large a
range of dose response. For the tier I study: study is non-
GLP, wrong species is used, study was conducted for 11 days
instead of 14 days.



C. Repairability: None

9. GUIDELINE DEVIATIONS

1. The study was conducted for 11 days instead of 14 days.

2. This is not a GLP study
3. Dose range was 10X.
invalid.

This makes the tier II plant study

4. Lemna minor was used instead of Lemna gibba.
5. Light intensity was not reported.

6. Raw data was not provided.

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS

A. Test Organisms

registration 3

Species: Lemna gibba

eported - Information

)

Lemna minor

5 plants, 3 fronds per plant.

12 plants with 3 fronds each
per replicate

Nutrients

Standard formula

Standard formula, e.g. 20XAAP

B Test System

Guideline criteria’ . |-

Réﬁértéa'lnformation

Solvent DMSO

Temperature 25°C 27°C

Light Intensity:5.0 Lux (*15%) | Lux was not given
Photoperiod :Continuous Continuous

| PH : Approximately 5.0 6.5

Test Bystem:Static or renewal static

C. Test Design

Guideiine criteria

”f Reported~Information

——

r——_——

Dose range:2X or 3X 10X
progression
Doses; at least 5 6
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_Reéported Information
*

Controls both

negative and/or solvent

Replicates per dose 3

3 or more

Duration of test: 14 days 11 days

Daily observations were made? Yes -

Method of Observations visual

Maximum Labeled Rate 0.25 1b ai/acre

12. - REPORTED RESULTS

Guideline Crit ‘Reported Informatioh ]
— — — e ———
Initial and 14 day frond No, (fronds were counted on
count? day 11 instead of day 14)
Control frond count at 14 day Not reported
>2X initial count?
Initial chemical No
concentrations measured?
(Optional)
Raw data included? No
S es se
fluorxypyr acid fluorxypyr MHE pyrindinol methoxypyridine
Number . % .Number. % Number % Number of %
of fronds Inhibition | -of fronds Inhibition of fronds Inhibition fronds Inhibition
‘Control 79 na r:a na na na na na
Solvent Control 71 na na na na na na na
0.001 NR! 0 NR' 0 NR' 0 NR' 0
0.01 NR' 0 NR' 0 NR' 0 NR' 0
0.1 NR! 0 NR' 0 NR! 0 NR! 0
1.0 85 - 0 41 45 44 41 43 43
10 39 43 29 61 26 65 26 65
100 B 3 9% 34 55 1 99 1 99
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! Not reported. The author has indicated that there was no inhibition for any of the compounds below 1 ppm.

Fluoxypyr acid and MHE started showing
visual injury (12%) at 1 ppm, pyrindinol at 1 ppm (5% injury) and
‘methoxypyridine at 0.1 ppm (5% injury). Methoxypyridine appears
to have a probable outlier at 10 ppm dose. )

tistical ]
The below EC,, results are for visual injury:

fluorxypyr acid ECs, = 7.7 ppm
fluorxypyr MHE ECy;, = 103.4 ppm
Methoxypyridine ECs, = 8.0 ppm
Pyridinol ECs, = 15.5 ppm

The -author did not do ECq calculations for number of fronds or
biomass.

13. Verification of statistical Results and REVIEWER'S COMMENTS:

This study is scientifically valid but does not meet the
guidelines for '122-2 tier I aquatic plant study using Lemna sp.
This study is invalid for use as guideline 123-2 tier II aquatic
plant study. :

Since the dose range (10X) is too wide a range to have good
confidence on the dose response curve, the reviewer did not
attempt to calculate the EC;;, values.

It appears that the 50% inhibition level (about 1 ppm) for
fluoxypyr MHE, methoxypyridine and pyridinol would be under the
EEC associated with the maximum application rate of 0.25 1b ai/A.
(0.25 1b ai/A x 274 ppb/lb ai/A = 181 ppb). Fluroxypyr MHE seems
to be less sensitive than the other compounds to Lemna sp.
Actually, the reason that the MHE appears to be less toxic is
that it is very insoluble in water. Nominal concentrations were
as high as 100 ppm, but the solubility is only 0.1 ppm.
Therefore, only a very small percent of the ai added to the test
vessels would have gone into solution. This is why the percent
response did not change much as the nominal concentrations
increased. All that can be concluded for fluroxypyr MHE is that
the EC;, is greater than the solubility 1limit.



DP Barcode: D239606 MRID No.: 44094902

It appears that all of the compounds would not exceed the maximum
application rate with an inhibition of 50%. Therefore, tier I
study for fluroxypyr MHE and it's metabolites is satisfied and
tier II study is not needed using the Lemna sp.

The confidence of the results of this study as a tier I study is
not high because this study was not done using GLP. This study
apparently was a screening study for preparation for a tier II
plant study.
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DAVY FLUROXYPYR ACID CORN WT

- RS AR R RS2SRSS RS RS ES SRRt R Rttt R RREsl st llR R R R Rt SRR SRR ES]

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560. 100 47 ' 47 0
280 100 29 29 0
140 100 18 © 18 0
70 100 18 .18 0
35 100 0 0 0

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS. y

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS O

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET
BECAUSE-NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWVEN 0 AND
100 PERCENT.

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H
GOODNESS OF FIT PROBABILITY
4 .684148 4.150108
5.989135E-03 zc
SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED P =
USING THE PROBIT METHOD PROBARBLY SHOULD NOT 3E USED. o T
SLOPE = 341082 _
95 PERCENT CONFIDENCE LINITS = .2318313. AND 2.450353
LC50 = 637.4688
95 PERCENT CONFIDENCE LIMITS = 285.0717 AND 235080.3
LC10 = 72.02269
95 PERCENT CONFIDENCE LIMITS = .4353495 AND 155.2172
S R R A S S S LSS SRS E R SR LR SRR R SR ER S EEE R EEEEEEEEEEEEEREEEEEERERREIEIEINIE IR TR T EE R

DAVY FLUROXYPYR ESTER CORN WT

LR R AR R ESE SRS SRS SRS R SRl Rl Rl R R R R EERRE R AR R R EE R R E R R R A E R E R

CONC. NUMBER NUMRER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROE. (PERCENT)
560 100 32 32 0
280 100 12 12 0
140 100 ' 0 0 0
70 100 o 0 0
35 "100 ' 0 0 0
THE BINOMIAL TEST SHOWS THAT 560 AND +INFINITY CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE S5 DPERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT



- AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 0

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND

100 PERCENT.

—¢ /:'yz/
RESULTS CALCULATED USING THE PROBIT METHOD gt
ébOU ITERATIONS 4 G H

"~~~ OF FIT PROBARILITY

et 9.617741E-02 1
1518588
SLOPE = = _ .3.132488
95 PERCENT CONFIDENCE Liuierrs - 2. 161026 AND 4.10395
\\

LC50 = 757.8403 I

95 PERCENT CONFIDENCE LIMITS = 620.802a AND 1061.047

LC10 = 297.9541 :

95 PERCENT CONFIDENCE LIMITS = 241.0279 AND 346.3211.

**********************************************************-&**************

DAVY FLUROXYPYR ACID SUNFLOER HT

***k********************************************************************i’

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)

560 100 86 86 0

280 i00 64 64 0

140 100 50 50 0

70 100 43 43 0

35 100 21 21 0
THE BINOMIAL TEST SHOWS THAT 140 AND 140 CAN BE .
USED AS STATISTICALLY SOUND CONSERVATIVE 85 PERCENT o
CONFIDENCE LIMITS, BECAUSE TEE ACTUAL CONFIDENCE. LEVEL s
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. C .7

AN APPROXIMATE LC50 FOR THiS SET OF DATA IS 140

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 85 PERCENT CONFIDENCE LIMITS
4 3.870413E-02 124.8129 103.20¢
149.5569

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS ~ G H
GOODNESS OF FIT PROBABILITY
3 4.273468E-02 i
.2129521
SLOPE = ) 1.394177
95 PERCENT CONFIDENCE LIMITS = 1.105968 AND 1.682387




- LC50 = 121.815¢
95 PERCENT CONFIDENCE LIMITS = 99.38064 AND 147.9125
LC10 = 14.95453
95 PERCENT CONFIDENCE LIMITS = 8.096956 AND 22.68768

*************************************************************************

DAVY FLUROXYPYR ESTER SUNFLOWER HT A .

**********************************************************************t -

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PmRpr‘f/ ‘
560 100 ) 50 50 0 —
280 100 50 50 oo
140 100 : 29 29 v
70 100 21 21 0
35 100 0 o 7 0

THE BINOMIAL TEST SHOWS THAT S5g0 AND 280 CAN BE

USED AS "STATISTICALLY SOUNp CCNSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL

ASSOCIATED WITH TY:SZ LIMITS IS GREATER THAN 95 PERCE
AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 395.5798

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
©5 PERCENT CONFIDENCE LIMITS

SPAN G LC50
2 4155988 395.9798 268.6642 955.4648
RESULTS CALCULATED USING THE PROBIT METHOD S
ITERATIONS .G H - . 298
GOODNESS OF FIT PROBABILITY oo
5 . 7274409 5.679876 CC=

0
A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 1.424625

85 PERCENT CONFIDENCE LIMITS = .2095603 AND 2.63869
LC50 = 386.4565

95 PERCENT COMFIDENCE LIMITS = 177.7151 AND 48245.25
LC10 = 49.61526 .

95 PERCENT CONFIDENCE LIMITS = 2.147287E-02 AND 117.1578

************i************************************************************

DAVY FLUROXYPYR ACID SUNFLOWER WT

LA R R A SR AL RS SR SR R R R R R R R R R R R R R R R R e R R R R R R R R LT s

CONC. NUMBER NUMBER PERCENT BINOMIAL .

EXPOSED DEAD DEAD PROB. (PERCENT) - /i

560, 100 - 100 100 0 ;o /
280 100 85 85 0 .




- 140 100 54 54 0
70 100 31 31 0
35 i00 23 23 0

THE BINOMIAIL TEST SHOWS THAT 70 AND 140 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 85 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 124.3942

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
4 1.845582E-02 102.5911 89.30089
116.4893
. {;//\_0
RESULTS -CALCULATED USING THE PROBIT METHOD o =
ITERATIONS G H & ¢
CTOoHESS OF FIT PROBABILITY

> .3056877 4.809713
2.375007E-03 - .

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PRORIT METHOD PROBARLY SHOULD NOT BE USED.

SLOPE = 2.27782¢9

85 PERCENT CONFIDENCE LIMITS = 1.018464 AND 3.5373¢5
LC50 = €9.0501¢

95 PERCENT CONFIDENCE LIMITS = 52.10558 AND  164.3521

LC10 = 27.43667 - - T :

S5 DPERCENT CONR=DENCE LIMITS = 4.068872 AND 52.14198

****_*,;'*‘.‘—*';’d:******************************************************.‘k******

/

DAVY FLUROXYPYR ESTER SUNFLOWER WT

************************************************************’k***********

CONC. NUMBER NUMBER . PERCENT BINOMIAL
EXPOSED DEAD" - a DEAD PROB. (PERCENT)
560 100. 77 77 0
280 100 62 62 0
140 100 3 31 0
70 100 J 0] 0
35 1in0 0 0 0

THE BINOMIAL TEST SHOWS THAT 140 AND 280 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE. THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 DPERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 214.6458

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD o
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS v’ A




242.8208 218.3732
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RESULTS CALCULATED USING THE PRORBRIT METHOD

ITERATIONS G H ' 7
GOODNESS OF FIT PROBABILITY ECy,e "
5 ..3410668 5.325073 : o

1.147628E-03

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. .

SLOPE = 2.91321 .
95 PERCENT CONFIDENCE LIMITS = 1..211868 AND 4.614551

LC50 = 253.9342 -

95 PERCENT CONFIDENCE LIMITS = 160.0839 AND 473.1942

LC10 = - 93.06273

95 PERCENT CONFIDENCE LIMITS = 23.99428 AND 150.0012 .

***************!***************************r*******‘k************A-""******

DAVY FLUROXYPYR ACID COTTON HT

*****************i*******************;k**‘k*******************************

CONC. NUMBER NUMBER | PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 i00 . ‘84 84 0
280 100 67 67 0
140 100 67" 67 0
70 100 51 51 0
0

35 100 51 51

THE BINOMIAL TEST SHOWS THAT O ANﬁ\BS\CAN~?‘

{

USED AS STATISTICALLY SOUND CONSERVATIVE 825 PERCENT\~\\\\_
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL e <//7
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT C;(;)_' T

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 70

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND

100 PERCENT.

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS - G H
GOODNESS OF FIT PROBABILITY
3 : .1309839 1
11962962
SLOPE = : 7566037
95 PERCENT CONFIDENCE LIMITS = .482776 AND 1.030432
LC50 = 44 .3166 g

95 PERCENT CONFIDENCE LIMITS = -21.12628 AND 67.44109




LC10 = .8289¢538
95 PERCENT CONFIDENCE LIMITS = 5.482506E-02 AND 3.561687

IR R RS EEE LRSS LIS R EEEEEEEEEEEE SR LSRR S SRS SRR LSRR R AR SRR RS R RE R AR R R SR A SRS S SRR

DAVY FLUROXYPYR ESTER COTTON HT

I R AR R R R E SRR R A SR SRS S S S SRR EAE AR RS SRR R RS SRR AR R R R R SRR AR s SRRl s R RS RSRE RS R RS RS

CONC. NUMBER NUMBER DPERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 100 67 67 0
280 100 51 51 0 ‘
140 100 43 43 0
70 100 35 35 0
35 100 18, 18 0

THE BINOMIAL TEST SHOWS THAT 140 AND 280 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

[4
7T
AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 256.8222 ECor /
RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
3 .1837875 220.0709 155.3767 326.9033
RESULTS CALCULATED USING THE PROEIT METHOD
ITERATIONS G . H
GOODNESS OF FIT PROBABILITY
2 7.286925E8-02 1
.5973874
SLOPE .= 1.0214%1
95 PERCENT CONFIDENCE LIMITS = .7457463 AND 1.287235
LC50 = 219.3803 . o
95 PERCENT CONFIDENCE LIMITS = 169.1272 AND 302.528
LC10 = 12.529
95 PERCENT CONFIDENCE LIMITS = .4.784321 AND 22.24137

IR S AR AR SRS S E RS SRR SR S RS AR R R R R A R R R R R R R R R R R R R R R R R E R EEEE R R E R R EIE LR R

DAVY FLJROXYPYR ACID COTTON WT

(A RS A SRS S S SRS SRR RS SR SRR R R R A A R R R R R R R R R R AR R R A SR EREEER EE R T I ITE R I I I T IR IR I T

CONC. NUMBER NUMBER DERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 1100 89 89 0
280 100 67 67 0
140 100 67 67 0
70 100 33 33 0
35 100 22 22 0

THE BINOMIAIL TEST SHOWS THAT 70 AND 140 CAN B
USED AS STATISTICALLY SOUND CONSERVATIVE S5 P
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDE



- ASSOCIATED WITH THESE LIMITS IS GREATER THAN ¢85 PERCENT.
AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 98.99491

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
4, 3.536337E-02 : 111.0836 91.88477
132.0351
RESULTS CALCULATED USING THE PROBIT METHOD . 17
ITERATIONS G H £Cas
GOODNESS OF FIT PROBABILITY
3 .2576404 2.784106

3.926492E-02

SINCE TEE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 1.602422

95 PERCENT CONFIDENCE LIMITS = .78306 . AND 2.415784
LC50 = 102.0636 .

95 PERCENT CONFIDENCE LIMITS = 58.04831 AND 178.707°¢
LC10 = 17.58447 :

95 PERCENT CONFIDENCE LIMITS = 2.023521 AND 38.1972

khkkhkhkhkrdkhkrkrrxhrbrkrrrrdrrdrhkrhrhkddrdrdrrdrrrbhkdrrdkdhrkdrrrdrrrrdkrrrrrrrrrrrr e drxrdin

DAVY FLUROXYPYR ESTER COTTON WT

LR EE RS S L SR RE SRS R R R RS EE AR R R RARER LSRR Rl R RSl RS ER R R RN R REEEEEEESERSES]

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. {PERCENT)
560 100 67 67 0
280 100 56 56 0
140 100 33 33 0
70 100 11 11 0
35 100 0. - 0 0

THE BINOMIAL TEST SHOWS THAT 140 AND 280 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITE THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 234.2243

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 S5 PERCENT CONFIDENCE LIMITS
3 5.086846E-02 261.7655 219.4511
321.7259

RESULTS CALCULATED USING THE PROBIT METHOD
ITERATIONS G H
GOODNESS OF FIT PROBARILITY




- 5 .222651 2.8762
3.465831E-02

[
]

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED TS )
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. &

SLOPE = 2.073583

95 PERCENT CONFIDENCE LIMITS = 1.085144 AND 3.052022
LC50 = 275.612

95 PERCENT CONFIDENCE LIMITS = 184.888S% AND 504.1882
LC10 = 67.2716

S5 PERCENT CONFIDENCE LIMITS = 22.74204 AND 108.8658

khkkdkkhdrkdkhkdbrhbhdkrdrbhkrrhbrrrrrdrhrdrrdrrbrrrrrrdrdrddkrdrdrkrr bk rddr kb drrhhdx

DAVY FLUROXYPYR ACID SOYBEAN HT

Thhkhkhhkdkhkbdtrrhrrdtddrkhrhkhdrhkrhhrbrrhkrr kb hkrrrhdrhkdkdbrdrkrrrrrdhkdkr b xhdbhdhhrt

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD .DEAD PROB. (PERCENT)
560 100 67 67 0
280 i00 43, 43 0
140 100 27 27 0
70 100 i8 i8 0
35 100 2 2 0

THE BINOMIAL TEST SHOWS THAT 280 AND 560 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS,.  BECAUSE THE ACTUAL CONFIDENCE LEVEL s
ASSOCIATED WITY THESE LIMITS IS GREATER THAN 95 DERCENT. A Zc7;7

AN APPROXIMATE LC50 FOR THIS S

tr
E
O
Ty

DATA IS 3£41.8285

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 . 95 PERCENT CONFIDENCE LIMITS
2 .1147403 332.9144 271.5883 426.8164
RESULTS CALCULATED USING THE PROBIT METHOD
ITERATIONS G H
GOODNESS OF FIT PROBABILITY
4 3.666595E-02 1
.1996227 : .
SLOPE = . 1.726019
95 PERCENT CONFIDENCE LIMITS = 1.395515 AND 2.056524
LCS50 =  "319.22 '
95 PERCENT CONFIDENCE LIMITS = 266.0969 AND 2958.9089
LC10 =  58.65335 - ,
95 PERCENT CONFIDENCE LIMITS = 42.106% AND 74.80916

****.*********i"**************************i***‘k****************************

!



- DAVY FLUROXYPYR ESTER SOYBEAN HT

R R R RS R R R R R R e R E R S A R R R RS R R R R R R R R LSS SRR SRR R R E LRSS R R SRR R R R R REREEESS:

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 100 43 43 0
280 100 27 27 0
140 100 10 10 0
70 100 10 10 0
35 100 2 2 0

THE BINOMIAL TEST SHOWS THAT 560 AND +INFINITY CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 85 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 560

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET -

BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT CCer

BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND <

100 PERCENT. N : N
S ‘ 206

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H
GOODNESS OF FIT PROBABILITY
3 6.4846S85E-02 1
.3189736

SLOPE = 1.44307
95 PERCENT CONFIDENCE LIMITS = 1.075591 AND 1.810548
LC50 = 768.59¢85

’ 85 PERCENT CONFIDENCE LIMITS = 554.3388 AND 1271.467
LC10 = 101.3053
85 PERCENT CONFIDENCE LIMITS = 70.73817 AND 130.6862

ISR AR SR R SRR AR RS R SRR AR R R R R AR SRR R R R AR R R R R R R R R R R SRR SR RS R RS EEEEREE R E XN

DAVY FLUROXYPYR ACID SOYBEAN WT

IR R A SRR SRS SRR R R R REL Rl RS SRR RS SRR R R AR S SRR AR R s R AR R R R R R R R R R R R RN R R XS

CONC. NUMBER NUMBER ) PERCENT BINOMIAL
EXPOSED DEAD . DEAD PROB. (PERCENT)
E&0 100 73 73 0
280 100 87 87 0
140 100 33 33 0
70 100 33 - 33 0
35 100 ' 7 7 0

THE BINOMIAL TEST SHOWS THAT 140 AND 280 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCTATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 171.7101 .

r\.




RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

G
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
4 3.434281E-02 149.2322 125.7654
177.8838

®RBSULTS CALCULATED USING THE PROBIT METHOD

ITErRaTIQONS G H
GOODNESS OF rer7T PROBABILITY
4 .982835 12.57805 o
° RS A
A’ PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. AT

SINCE THE PROBABILITY IS LESs THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 1.807582 :

95 PERCENT CONrIDENCE LIMITS = 1.558054E-02 AND 3.599583
LC50 = 163.0198

85 PERCENT CONFIDENCE LIMITS = 5.76855 AND 2.180467E+08

LC10 = 32.33285 :

85 PERCENT CONFIDENCE LIMITS = 5.877472E-3% AND 89.9454¢

IR EE RS R ST R R EE SRR SR L SRS EE SIS S S S S S ER R SRS R R R R R LR R ER R R R R SRR R R R R RS EESESES S

DAVY FLUROXYPYR ESTER SOYBEAN WT

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 100 73 73 0
280 100 33 33 0.
140 100 47 - 47 0
70 100 7 7 0
35 100 20 20 0

THE BINOMIAL TEST SHOWS THAT 280 AND 560 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN S5 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET Or DATA IS 374.787S

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 ©5 DERCENT CONFIDENCE LIMITS
3 3.434281E-02 271.0279 233.9967
321.0087
RESULTS CALCULATED USING THE PROBIT METHOD
ITERATIONS G H
GOODNESS OF FIT PROBABILITY
: 4 ) 1:85271 13.12927 )
0 ‘

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. X



SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED e
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. ﬁmv’ ’

./'
SLOPE = 1.262477 PR
95 PERCENT CONFIDENCE LIMITS =-.4559343 AND 2.980888 N: e
LC50 = 294.0551 7
95 PERCENT CONFIDENCE LIMITS = O AND +INFINITY T
LC10 = 29.0048 -

95 PERCENT CONFIDENCE LIMITS = 0 AND 113.4353

R R R R R N 222 i i i R R AR SRR AR AR

DAVY FLUROXYPYR ACID RADISH WT

********************************i;.r***********‘k**‘*************i**********

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
560 100 73 73 0
280 100 14 - 14 0
140 100 0 0 0
70 100 0 0. 0
35 100 9 S 0

EST SHOWS THAT 280 AND 560 CAN BE

TICALLY SOUND CONSERVATIVE 95 PERCENT

ITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
#¥ THESE LIMITS IS GREATER THAN 85 PERCENT.

THE BINOMIAL T
USED AS STATIS
CONFIDENCE LIM
ASSOCIATED WIT;

AN APPROXIMATE LCS50 FOR THIS SET OF DATA IS 432.3077

RESULTS CALCULATED USING TEE MOVING AVERAGE METHOD
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
1 .0£76546 432.3077 400.788 470.4194
. o
. Gt T
RESULTS CALCULATED USING THE PROBIT METHOD 7 55
ITERATIONS G . H o ople !
GOODNESS OF FIT PROBABILITY . As
6 5.536991 47.39062

0
A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT B3E USED.

SLOPE = 2.10449 _
95 PERCENT CONFIDENCE LIMITS =-2.847546 AND 7.056526
LC50 = 513.9855

95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY

LC10 = 128.0794 :
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY

IR A SRS SRR LS RIS XSS RS R RS SR RS AR AR SRR SRR TSR RR RS AR RR R R REXRRRER R R R RS EE N




DAVY FLUROXYPYR ACID WHEAT WT

*************************'*******************i************************k***

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD. DEAD PROB. (PERCENT)
560 100 58 58 0
280 100 46 46 0
140 100 35 35 0
70 100 24 24 0
35 100 0 4 0 0

THE BINOMIAL TEST SHOWS THAT 280 AND 560 CAN BE ‘
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL

ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 352.6053

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
2 .36020682 351.17%6 242.4521 656.4488
’ //C-/. -/
RESULTS CALCULATED USING THE PROBIT METHOD £l
ITERATIONS G . H A
GOODNESS OF FIT PROBABILITY .- ‘ '
5 .610739 5.201856

1.365781E-03

SINCE TEE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE

PROBIT METHOD PROBABLY SHOULD NOT BE USED.
SLOPE = 1.469774
95 PERCENT CONFIDENCE LIMITS = .3211486 AND 2.618399
LC50 = 325.5386
95 PERCENT CONFIDENCE LIMITS = 161.0479 AND 4875.132
LC10 = 45.06378
95 PERCENT CONFIDENCE LIMITS = .2772626 AND 102.9119

khkdkkkrhkrhkhorrrrkrdrr otk d ko ddxdddkrrddkrkrdk+ TR AT AT h X%k dx*dkdhdx

DAVY FLUROXYPYR ESTER WHEAT WT
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CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD- DEAD PROB. (PERCENT)
560 100 : 35, 35 : 0
280 100 24 24 0
140 100 24 24 0
70 100 13 13 0
35 " 100 3 3 0

THE BINOMIAIL, TEST SHOWS THAT 560 AND +INFINITY CAN BE
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.



AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 560

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND
100 PERCENT.

RESULTS CALCULATED USING THE PROBIT METHOD 6
ITERATIONS G- g ¢ /";25/
GOODNESS OF FIT PROBABILITY e G
4 .1073404 1
.1385564
SLOPE = .9853856 -
95 PERCENT CONFIDENCE LIMITS = .6625452 AND 1.308226
LC50 = 1213.672
95 PERCENT CONFIDENCE LIMITS = 709.097 AND 3270.814
LC10 = 62.41168 .
o5 PERCENT CONFIDENCE LIMITS = 32.8707 AND O1.35488
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-294 .0551--LC2Z5

637.4688 LC25 =
757.8403 LC25 =
121.8159 LC25 =
386.4365 LC25 =

99.05018 LC25 =

© 253.9342 LC25 =

44 .3166 LC25 =
219.3803 LC25 =
109.0636 LC25 =
275.612 LC25 =
318.22 LC25 =

768.58¢85 LC25 =

163.0188 LC25

i

SEOPE = 1.341082 LC50 =
18%.9886

SLOPE = 3.132488 LC50 =
£61.0361

SLOPE = 1.394177 LC50 =
29.95122

SLOPE = ! 1.424625 LCSO =
129.764

SLOPE = v 2.277929 LC50 =
50.04879

SLOPE = , 2.91321 LC50 =
148.8525

SLOPE = v .7566037 LC50 =
5.685727

SLOPE = ; 1.021491 LC50 =
47.91444

SLOPE = . 1.602422 LCS0 =
41.34161

SLOPE = “© 2.073583 LC50 =
130.1896 -

SLOPE = Y 1.726019 LC50 =

'9.6747

SuUPE = * 1.44307 LC50 =
261.682

SLOPE = “ 1.807582 LC50 =
68.97501

SHOPE = 2262477 LC50—="
85T8454

SHEOPE—= 2L~ LESO = T
2254869

SLOPE = . 1.46G774 LC50 =
114.4296

SLOPE = _ .8853856 LC50 =
250.6352

ST379855 LiC25 =

328.5386 LC25 =

1213.672 LC25 =

<N
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§ My UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

§M’ g WASHINGTON, D.C. 20460
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4¢ pgott
MAY 18 1397
OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

SUBJECT: Rewview of acute testing of a freshwater fish study (GLN 72-1a) with
Fluroxypyr (DP Barcode: D238, ID No. 128959; MRID 440803-
07; Case no. 060640) 5925

FROM:  John Simons, Environmental Scientist %WM
Environmental Fate and Effects Division

THRU: Elizabeth Leovey, Chief %f%)
Environmental Risk Characterization Branch //7§ 2
Environmental Fate and Effects Division /?

TO: Joanne.Mjller, Project Manager
Registration Division

The Environmental Risk Branch II has completed the review of the data submitted
by DowElanco for fluroxypyr for the purpose of registration. The following is a
summary of the findings:

CITATION: Rick, D.L.; et.al. 1996. Evaluation of the Acute Toxicity of Fluroxypyr
1-Methylheptyl ester to Bluegill, Lepomis macrochirus Rafinesque. Laboratory
report ID: DECO-ES-3020. Laboratory: Environmental Toxicity Research
Laboratory, Health and Environmental Sciences, the Dow Chemical Company,
Midland, MI 48674. Sponsor: DowElanco.

CONCLUSIONS: This study is scientifically sound and adequate for fulfilling the
guidelines for acute testing with a freshwater fish (GLN 72-1a). This study is
classified as core. :

75
. . l‘, "/'

Recycled/Recyclable

%(9 Printed with Soy/Cano!a Ink on paper that
contalns at least 50% recycled fiber



RESULTS SYNOPSIS:
LCso0: >629 ai ug/L NOEC: 629 ai ug/L

From the tests, 1t can be concluded that the 96-hour bluegill sunfish LC50 is greater
than 629 ug/L, which is roughly six times the solubility of fluroxypyr. Because of
the low splubility of fluroxypyr, no LC50 was determined.

Dewiations: Although the study contained guideline dewviations, the fact that there
were no mortalities or observed effects makes these deviations less important
because the deviations generally caused the fish greater stress. Deviations included:
use of water that contained minimal chlorine, mean weight of fish below criteria,
acclimation period less than recommended, total hardness outside recommended
limits, and small size of aquaria.

If there are any questions, please contact John Simons (703) 305-6460.



Environmental Risk Branch II/EFED- (H7507C)

‘ Attached, please find. the EEB review of...

" Reg./File #

Chemical Name
Type Product
Product Name
Company Name

Purpose

Action Code

EEB Guideline/MRID Summary Table:

Fluroxypyr

DP Barcode : D230603
PC Code No : GEm® /75957
EEB Out :
To: Linda Propst
Product Manager 73
Special Review and Reregistration Division (H7508W)
Registration Division (H7505C)
From: John Simons, Environmentl Scientist

Herbicide

Technical

—_DowElanco

__Review the attached study submitted by

A ; e : - : .
_—of the new chemical fluroxypyr =~ =
M QlQ

Reviewer :_John Simons

evaluation of the following:

Date

Due
Date In EEB:

¢ _10/31/96

10/17/96

The review in this package contains an

GDLN NO | MRID NO CAT GDLN NO MRID NO CAT GDLN NO MRID NO CAT
71-1(A) 72-2(A) 72-7(A)
71-1(B) 72-2(B) 72-7(B)
71-2(A) 72-3(a) 122-1(A)
71-2(B) 72-3(B) 122-1(B)
71-3 72-3(C) 122-2
71-4(A) 72-3(D) 123-1(A)
71-4(B) 72-3(E) 123-1(B)
71-5(A) 72-3(F) 123-2
71-5(B) ) 72-4(A) 124-1
72-1(A) 440803-07 | Y 72-4(B) 124-2
72-1(B) 72-5 141-1
72-1(C) " 72-6 141-2
72-1(D) 141-5

Y=Acceptable (Study satisfied Guideline)/Concur; P=Partial (Study partially fulfilled Guideline but addit

. onal information is needed;
8-Supplemental (Study provided-useful information but Guideline was not satisfied); ¥=Unacceptable (Study was rejected)/Nonconcur

\l




DATA EVALUATION RECORD
§ 72-1(A) -- ACUTE LCs, TEST WITH A WARMWATER FISH

1. CHEMICAL:FLUROXYPYR

PC Code No.: 1289‘%9

2. TEST MATERIAL: fluroxypyr l-methyleptyl .ester

D.L. Rick, A.M. Landre, H.D. Kirk
Evaluation of the Acute Toxicity of

Fluroxypyr l1-Methylheptyl ester to
Bluegill, Lepomis macrochirus Rafinesgque

1996

Environmental Toxidity Research
Health and Environmental

Sciences, The -Dow Chemical Company,

Purity: 95.8%
3. CITATION |
Authors:
Title:
Study Completion Date: March 11,
Laberatory: Laboratory,’
Midland, 'MI
Sponsor: DowElanco
Laboratory Report ID: DECO-ES-3020
MRID No,: 440803-07
DP Barcode: D230603 (7%

4. REVIEWED BY: John Simons, Env.

S8ignature:

5.

6'

}
Age or 8ize of Test Organism:
Definitive Taest Duraticn:
: gtudy Method:
Type of Concentrations:

AY
~

7. QQHQLH&IQHS:

Scientist, EEB,

48674

EFED

Date: ?//'5 /‘59’_

: Andrew Bryceland, Fishery Biologist, ERCB

T W s ot i —

Date: 3'/ )‘7/97

Juveniles
96 hours
Static-renewal
Mean measured

This study. is scientifically sound and adequate for
fulfilling the guidelines for acute testing with a freshwater

fish (GLN 72-1a).
deviations,

Although the study contained guideline
the fact that there were no mortalities or observed

sublethal effects makes these deviations less important because



DP Barcode: D230603 . MRID No.: 44803-07

the deviations generally caused the fish greater stress. The
~ results of the tests are sufficient to conclude that the 96-hr

bluegill sunfish LC50 is greater than 629 ai ug/L, which is
roughly six times the solubility of fluroxypyr. Because of the
low solubility of fluroxypyr, no LC50 was determined, and the
LC50 value can not be categorically compared to LC50 values
determined for other chemicals.

Results Synopsis

LCq: >629 ai ug/L ‘ 95% C.I.: N/A
NOEC: 629 ai ug/L . ) Probit Slope: . N/A

8. ADEQUACY OF THE BTUDY
A: Classification: Core
B. Rationale: Undissolved test material was observed in
bottom of all aquaria (solubility = 109ug/L) in spite of
dissolution aids, including acetone solvent and constant
stirring, because the targeted dose level (100 ppm ai)
greatly exceeded the solubility. Test water containing
minimal chlorine (0.4 ppm) was used. However, LC50 of >629
al PPB was observed and no mortalities or sublethal stress
was oObserved.
C. Repairability: N/A

9. GUIDELINE DEVIATIONS

1. Use of water from treatment plant that contained "minimal"
chlorine

2. Mean weight of test fish below criteria
3. Acclimation period of 7 days (vs 14 days required)
4. Total hardness of 65 mg/L as CaCO3 (vs 40-48 mg/L)

5. Inadequate size and fill volume of test aquaria
]

10. BSUBMISSION PURPOSE: Registration
11. MATERIALS AND METHODS

A. Test Organisms



DP Barcode:

D230603

MRID No.:

44803-07

3

Preferred species is the
bluegill sunfish (Lepomis
macrochirus) :

Blue gill sunfish
(Leopomis macrochirus)

Mean Weight
0.5-5 g

0.318g

Longest not > 2x shortest

Mean: 25.0 mm
Range:21-29 mm

Supplier

Northeastern Bioloéists,
Rhinebeck, NY

All fish from same source?

Yes

All fish from the same
year class?.

Not reported

B. B8ource/Acclimation

Acclimati {o0d

Minimum 14 days

Minimum 7 days

Wild caught organisms were
quarantined for 7 days?

N/A

Were there signs of
‘disease or Anjury?

Not reported

If treated for disease,
was there no sign of the
disease remaining during
the 48 hours prior to

N/A

testing?



DP Barcode:

D230603

MRID No.: 44803-07

No feeding during the
study - .

" Last feeding 48 hours

prior to testing

No more than 3% mortality
48 hours prior to testing

~<3% mortality 5 days prior

to testing.

C. Test System

Source of dilution water City of Midland water

Soft reconstituted water treatment plan. Water was
or water from a natural chlorinated.

source, not dechlorinated

tap water

Does water support test Yes

animals without observable
signs of stress?

17.3-17.8pC

Water Temperature
17pbC or 22pC
pH 6.9-7.7
Prefer 7.2 to 7.6
Static:

Static: b 60% during 1°° 48
hrs and p 40% during 2" 48
hrs, flow-through: p 60%

0-48 hrs. >78% saturation
48-96 hrs. >38 saturation

Total Hardness
Prefer 40 to 48 mg/L as

65 mg/L as CaCoO;

cacCo, \



DP Barcode: D230603 . MRID No.: 44803-07

Test Aquaria 1. Glass

1. Material: - 2. 12 L
Glass or stainless 3. 10 L

steel

2. Size:

" Volume of 19 L (5 gal)

or: :
30 x 60 x 30 cm - . -

3. Eill volume:
15-30 L of solution

Static-renewal
Must provide reproducible
supply of toxicant

Flow Rate N/A
Consistent flow rate of 5-
10 vol/24 hours, neter
systems calibrated before
study and checked twice
daily during test period

Blomass Loading Rate
Static: p 0.8 g/L at Db
17pC,

P 0.5 g/L at > 17pC; flow-
through: p 1 g/L/day

0.318 g/L at 17.3-17.80C

Photoperiod 16 hours light, 8 hours
16 hours light, 8 hours dark

dark

8olvents Solvent: acetone

Not to exceed 0.5 ml/L for Maximum conc.: 0.5 ml/L.

static tests or 0.1 ml/L
for flow-through tecsts

D. Test Design



DP Barcode: D230603

MRID No.: 44803-07

If LC,, >100 mg/L with 30
fish, then no definitive
test is required.

Not required

Nominal Concentrations of
- Definitive Test :
Control & 5 treatment
levels; .

. dosage should be 60% of
the next highest
concentration;
concentrations should be
in a geometric series

100 mg ai/L used for .all
tests with no observed
effect

Minimum 10/level, may be .
divided among containers

30 divided ‘into 10 each
test

Test organisms randomly or
impartially assigned to
test vessels?

yes

Biological observations

Not reported

-made every 24 hours?

Water Parameter

Measurements

1. Temperature
Measured constantly
or, if water baths
are used, every 6
hrs, may not vary >
1pC

2. DO and pH

© Measured at beginning

of test and every 48
h in the high,
medium} and low doses

Temperature measured
constantly in one aquaria.
Did not wvary >1loC.
Temperature, D.O. and pH
were measured in all test
vessels at 0, 48, and 96
hrs.

and in the control



DP Barcode:

—_——

D230603

MRID No.:

44803-07

3%

Needed if solutions were
aerated, if chemical was
volatile, insoluble, or
known to absorb, if

" precipitate. formed, if
containers were not steel
or glass, or if flow-
through system was used

Control and treatment were '
sampled for total test
substance. Samples taken
while aquaria were stirred
and from filtration of
sample. Most test

compound remained
undissolved.

Concentrations were

determined by HPLC.

Quality assurance and GLP
compliance statements were

Yes

included in the report?

-

46.2-61.7% day four

¢

. Not more than 10% control
-organisms may die or show

0.0% mortality

~

abnormal behavior.

Raw data included?

Yes

'\\\



DP Barcode: D230603 MRID No.: 44803-07

8igns of toxicity
were described?

:+ None
[}
B. statistical Results '
Method: :' :
96-hr LCs:. >629 PPB ai 95% C.I.: N/A .
Probit Slope:”N/A : ~NOEC: 629 PPB ai

13. Wﬂm& N/Aa




DP Barcode: D230603 MRID No.: 44803-07
14. REVIEWER'S8 COMMENTS:

Undissolved test material was observed in all aquaria, in
spite of use of solvent and stirring. Under these conditions the
concentrations to which fish were exposed might have been over
estimated. To account for this, test solutions were filtered and
a mean soluble fluroxypyr was determined to be 629 ug/L, which
‘may be considered to be the biocavailable component. The LC50 is
greater than 629 ug/L. ’



THE DOW CHEMICAL COMPANY
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Table 4: Evaluation of the Acute Toxicity of Fluroxypyr 1-MHE to the Bluegill. Summarized Results from Analysis of 99.0

mg/L Test Solutions. :
‘Summary of Measured Concentrations of Test Solutions (a)
Nominal Concentration = 99.0 mg/L Fluroxypyr 1-MHE
.. Average Measured Concentrations (mg/L) (b)
Dosé Solution A Dose Solution B Dosc Solution C ~ Dose Solution D Mean and
Day 0-1 Day 1-2 Day 2-3 Day 3-4 % of Nominal Values
Total Fluroxypyr 1-MHE ‘ .

Average: o 41.4 607 63.6 56.6 n
Standard deviation: . 64 13.2 30.5 36.6 % of Nominal'=36.2 %
Soluble Fluroxypyr 1-MHE _

Avcragc: o 0.590 0.549 0.745 0.632 Mcan =0.629
Standard deviation: 0.067 - 0.114 . 0.158 0.105 % of Nominal = 0.6 %
Fluroxypyr acid. .

Avcrage: : 0.303 0.295 0.305 0.331 Mecan = 0.309
Standard deviation: 0.019 0.025 0.011 0.029 % of Nominal =0.3 %

(4) Results from 99 mg/L trcatment vessels only; control samples were all below the limit of quantitiation.

(b) Values for Fluroxypyr acid expressed as molar equivalent Fluroxypyr 1-MHE concentration.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

John J. Jachetta, Ph.D. MAY 28 1998
Dow AgroSciences LLC

9330 Zionsville Road

Indianapolis, IN 46268

Dear Dr. Jachetta:

Subject: Fluroxypyr - Application for Pesticide Registration

Starane F (EPA File Symbol 62719-EIL)
Starane EC (EPA File Symbol 62719-EIA)
EPA Petition No. 6F4772

Your Submission Dated August 6, 1996

The Agency has completed additional reviews of the application for pesticide registration

referenced above. The following comments apply regarding the environmental fate and effects data
provided with this application:

1)

2)

3)

Available data indicates that the use of fluroxypyr will pose minimal risk to terrestrial animals
and aquatic animals and plants, including threatened and endangered species. However,
available data indicates that the use of fluroxypyr will pose a high risk to terrestrial plants, and
may harm threatened and endangered species of terrestnal plants.

Additional ecological effects data have been reviewed and evaluated. It has been determined
that data gaps exist in the phytotoxicity studies submitted for fluroxypyr. A complete copy
of the review dated January 22, 1998 is included with this letter to provide the specific data
gaps for each unacceptable study and the reasons for these conclusions.

. Environmental fate and transport data has been reviewed and evaluated. It has been

determined that data gaps exist in the areas of soil mobility (§163-1), terrestrial field
dissipation (§164-1), and bioaccumulation in fish (§165-4). A complete copy of the review
dated March 31, 1998 is included with this letter to provide the specific data gaps for each
unacceptable study and the reasons for these conclusions.

DK BOS5- 7546 ! HBLFﬂ 2-3 CONCURRENCES

SYMBOL *~

SURNAME *

DATE

....................................................................................................................................................................................................

EPA Form 1320-1 (12-70) OFFICIAL FILE COPY




We will await your response to the data deficiencies cited above. You will be notified upon the
completion of the remaining reviews still pending with this application for pesticide registration.

Enclosures

Sincerely yours,

Joanne 1. Miller

Product Manager (23)
Herbicide Branch
Registration Division (7505C)
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Table I. Estimated Environimental Concentrations on Avian and Mammalian Food ltcms (ppim) Following a Single
Application at 1 1b ai/A

EEC (ppm) EEC (ppm)
Food Items Predicted Maximum Residue' Predicted Mean Residue!
Short grass ’ 240 85
Tall grass 110 36
Broadlcaﬂfc;rage plants. and small insects 135 45
Fruits. pods. seeds. and large insects 15 7

! Predicted maximum and mean residues are for a | Ib ai/a application rate and are based on Hoerger and Kenaga (1972) as modified by Fletcher et ai.
(1994).

b. Surface Water

EFED calculates EECs using the GENeric Expected Environmental Concentration
Program (GENEEC). The EECs are used for assessing acute and chronic risks to aquatic
organisms. Acute risk assessments are performed using peak EEC values for single and multiple
applications. Chronic risk assessments are performed using the 21-day EECs for invertebrates
and 56-day EECs for fish.

The GENEEC program uses basic environmental fate data and pesticide label
application information to estimate of the expected EECs following treatment to 10 hectares.
The model calculates the EEC of a pesticide in a one hectare, two meter deep pond, taking
into account the following: (1) adsorption to soil or sediment, (2) soil incorporation, (3)
degradation in soil before washoff to a water body, and (4) degradation within the water body.
The model also accounts for direct deposition of spray drift into the water body (assumed to be
1% and 5% of the application rate for ground and aerial applications, respectively). This ,
model was run using two applications with an interval between applications of 120 days. The
environmental fate parameters used in the model were:

mean soil K. 50 (minimum reported value)
solubility: 0.90 mg/L
aerobic soil metabolism half-life: 23 days (maximum of 4 reporied values)

aerobic aquatic metabolism half-life: 14 days
hydrolysis haif-life (@ pH 7): . stable (454 days)
aqueous photolysis halt-life (@ pH 7): stable

The results of the GENEEC model are reported below.




Estimated Environmental Concentrations (EECs) for Broadcast Applications
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Barley, and Oats

Application Initial 21-day S6-day
Rate Number of (Peak) average average
Use Site Application Method (lbs 2i/A} Applicaions EEC (poh) EEC (pnh) EEC {ppb)
Wheat, Barley. and Unincorporated ground spray’ 0.125 1 5.60 3.54 1.92
Qats
Aerial sprav? 0.125 1 5.60 3.56 1.93
Uncultivated Areasand  Unincorporated ground spray 0.25 1’ 1.2 7.08 3.84
Volunteer Potato
Control in Wheat, Aerial spray 0.25 ! 11.2 7.12 3.86

1 Spray drift is assumed 1o be 1% of the application rate.
2 Spray dnift is assumed to be 5% of the application rate.

3. Ecological Toxicity Data

a. Toxicity to Terrestrial Animals

1. Birds, Acute and Subacute

An acute oral toxicity study using the technical grade of the active ingredient (TGAI) is
required to establish the toxicity of fluroxypyr acid and fluroxypyr MHE to birds. Results show
that fluroxypyr acid and fluroxypyr MHE are practically nontoxic to birds on an acute oral basis

(Table 2).

Table 2. Acute Oral Toxicity of Fluroxvpyr to Birds

Species

LDS0

(me ai’kg)

Toxicity Category

MRID No.
Author/Year

Study
Classification!

Fluroxapyr Acid

Northem bobwhite quail
(Colinus virginianus)

Mallard duck
(Anas platyrhvnchos) .

98.8

Not reported

>2000

>2000

Practically nontoxic

Practically nontoxic

40244515
Roberts and Phillips

40244514
Roberts and Phalhips

L1984

L1984

Supplemental’

Core

Fluroxypst MHFE

Northern bobwhite quail
(Colinus virginianus)

Mallard duck
(Anas platyrhynchos)

Not reported

98.6

>2000

>2000

Practically nontoxic

Practically nontoxic

40244516
Roberts and Phullips

40244516
Roberts and Phillips

. 1984

L1983

Core

Core

I Core (study satisfies guideline). Supplemental (study is scientifically sound. but does not satisfy guideline)
2 Only three concentrations were tested, whereas at least five are required.

Subacute dietary studies using the TGAI are required to establish the dietary toxicity of
fluroxypyr acid and fluroxypyr MHE to birds. Studies with an upland game bird and a waterfow!
are required. Results indicate that fluroxypyr acid and fluroxypyr MHE are practically nontoxic
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to birds on a subacute dietary basis (Table 3). In each study, no mortality was observed at the

highest test concentration.”

Table 3. Subacute Dietary Toxicity of Fluroxypyr to Birds

5-Day LC50 MRID No. Study Classification
Species % ai (ppm)' Toxicity Categorv Author/Year
Fluroxypvr Acid
Mallard duck 42137302
(Anas plaryrhynchos) 98.3 >5620 Practically nontoxic Grimes, Lynn, and Smith. Core
1991
Northern bobwhite Not 40244547
(Colinus virginianus) reported >5000 Practically nontoxic Roberts and Phillips, 1983 Core
Fluroxypvr MHE
Mallard duck 42137301
(Anas plaryrhynchos) 99.1 >5620 Practically nontoxic Grimes and Jarber. 1988 Core
Northemn bobwhite Not 40244517
(Colinus virginianus) reported >5000 Practicallv nontoxic Roberts and Philiips. 1983 Core

' Test organisms observed an additional three days while on untreated feed.

Birds, Chronic

Avian reproduction studies using the TGAI are required for [both forms of] fluroxypyr
because the following conditions are met: [(1) birds may be subject to repeated or continuous
exposure to the pesticide, especially preceding or during the breeding season, (2) the pesticide is
stable in the environment to the extent that potentially toxic amounts may persist in animal feed.
(3) the pesticide 1s stored or accumulated in plant or animal tissues, and/or, (4) information
derived from mammalian reproduction studies indicates reproduction in terrestrial vertebrates may
be adversely affected by the anticipated use of the product.] The preferred test species are

mallard duck and bobwhite quail.

Testing with fluroxypyr MHE show that dietary concentrations of 500 ppm can causc an
impairment of eggs production in some birds (Table 4). The no-observable-effect concentration

for fluroxypyr MHE is 250 mg ai/kg BW.

Table 4. Reproduction Toxicity of Fluroxypyr MHE 1o Birds

NOEC LOEC LOEC MRID No.
Species % ai (ppm ai) (ppm 2i) Endpoints Author/Y ear Study Classitication
Northern bobwhite Not 42137303
(Colinus virginianus .99.1 1000 determined None Beavers. Hawtrot.

and Jaber. 1989 Core
Mallard oo 42137304
(Anas platyrhynchos) 99.1 250 500 Reduced egg Beavers, Hoxter, Core
production Nichols. Hawrot, and

Jaber, 1989
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iit. Mammals, Acute and Chronic

Rat toxicity data obtained from the Agency's Health Effects Division (HED) was
substituted for wild mammal testing for assessing acute and chronic effects on mammals.

A single-dose oral LDy, study (MRID 44080329) was performed in which fluroxypyr
MHE (25.6% pure) was administered to the laboratory rat (Rattus norvegicus) . The LDy, was
3740 mg/kg for males and 3160 mg/kg for females. The geometric mean of the values for males
and females was 3440 mg/kg. Correcting for the lack of purity, this mean corresponds to 880 mg
ai’kg. This classifies fluroxypyr MHE as slightly toxic to small mammals on an acute oral basis.

Chronic toxicity data for mammalas are given in Table 5. Fluroxypyr MHE produces
chronic toxic effects in mammals only at very high dietary concentrations. For the purpose of
assessing the risk of chronic ecological effects in mammals, the NOEL is 2000 ppm and the LOEL

1s 10,000 ppm.

Table 5. Chronic Mammalian Toxicity for Fluroxypyr MHE

Species % ai Test Type Endpoint NOEL LLOEL MRID No.
(ppm) (ppn)
Laboratory rat 99.0- 2-generation Systemic cffects 2000 10.000 23080321
(Rattus norvegicus) reproduction (Renal damage)
Reproduction 15.000 ND
Pup sunvival and weight
gain 10.000 20.000
Rabbit 95.8 Developmental Maternal/ 16.700 33.300 13080319

developmental effects
(increased abortions)

iv. Insects

A honey bee acute contact study using the TGAI is required for fluroxypyr because its use
on uncultivated areas will result in honey bee exposure. Results of honey bee toxicity tests
indicate that fluroxypyr acid and fluroxypyr MHE are practically nontoxic to bees on an acute
contact basis (Table 6).



Table 6. Acute Coniact Toxicity to Nontarget Insccts
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) LDSso MRID No. Study

Species = % ai (ug/bee) Toxicity Category Author/Y ear Classification
Fluroxypvr Acid

Honey bee 42137314

(Apis mellifera) 98.3 ~25 Relatively nontoxic Lvnn and Hoxter. 1991 Core
Fluroxypvr MHE

Honey bee . 42137313

(Apis mellifera) 98.5 >25 Relatively nontoxic Lynn and Hoxter. 1991 Core

Honey bee Not 40244527

(4pis mellifera) 97 determined Not determined Cole 1983 Supplemental

b. Toxicity to Freshwater Aquatic Animals

i. Freshwater Fish, Acute

Two freshwater fish toxicity studies using the TGAI are required to establish the toxicity
of fluroxypyr to fish. The preferred test species are rainbow trout (a coldwater fish) and bluegill
sunfish (a warmwater fish). Results of these tests are given in Table 7.




Table 7. Acute Toxicity of Fluroxypyr to Freshwater Fish
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Species, Test Type

96-hour LCS50

MRID No.

-

i Srﬂd:\'

Classification

(Flow-through or Static) % ai (mg ai/L) Toxicity Category Author/Year
Fluroxvpyr Acid

Rainbow trout 99 >100 Practically nontoxic 40244518 Core
(Oncorhynchus mykiss). - Willis
static
Bluegill sunfish 98.8 143 Slightly toxic 42137306 Core
(Lepomis macrochirus). Weinberg. Richardson,
static Rick. and Piasecki, 1991
Golden Orfe (Leuciscus idus) 99 >100 Practically nontoxic 40244519 Supplemental

Wallis 1984
Rainbow trout unknown 13.4 Slightly toxic 40244525 Supplemental
(Oncorhynchus mykiss).
flow through

Fluroxypvr MHE

Rainbow trout
(Oncorhynchus mykiss). 98.5 >0.11 Not determined’ 42137307 Core
static ’ Weinberg. Richardson.

Rick, and Piasechi. 1991
Rainbow trout Technical >0.7 Not determined' 40244522 Core
(Oncorhynchus mykiss). Willis
static
Bluegill sunfish 95.8 >0.63 Not determined’ 44080307 Core
(Lepomis macrochirus). )
static
Golden Orfe (Leuciscus idus) Not >0.7 Not determined' 40244523 Supplemental

reported Wallis. 1984
42137305 Invalid

Bluegill sunfish
(Lepomis macrochirus).
static

1 Test concentrations up to the solubtlity limit caused no mortality.
2 A test concentration at the solubility limit cause no monality.

Since the LCjs,., for the bluegill sunfish fall in the range of 10 to 100 ppm, fluroxypyr
acid is considered slightly toxic to freshwater fish on an acute basis. Acute toxicity tests failed
to determine LCs,'s for fluroxypyr MHE because motality did not occur when tested up to the
solubility imit. Since fluroxypyr MHE is not acutely toxic at 1its solubility limit, it is also
considered practically nontoxic to freshwater fish on an acute basis. '

A degradation product of fluroxypyr is pyridinol. Wan et al. (1987) found that the 96-
hr LCj, of pyridinol for juveniles of six salmonid species ranged from 1.5 to 2.7 mg/L. This
classifies pyridinol as moderately toxic to fish on.an acute basis.

ii. Freshwater Fish, Chronic

Because of the low acute toxicity to freshwater fish, early life-stage and fish life-cycle
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TO: Joanne Miller (23)
Registration Division (7505C)

Attached is EFED’s review for the Section 3 use of fluroxypyr MHE (128968-5)
to control broadieaf weeds and perennials in wheat, barley, oats, and miscellaneous
uncultivated areas. Fluroxypyr MHE is the ester form of fluroxypyr acid (128953).
The registrant of fluroxypyr is DowElanco.

Summary of Risks

EFED concludes that use of fluroxypyr MHE will pose minimal risk to terrestrial
animals and aquatic animals and plants, including threatened and endangered species.
However, risk quotients indicate that alt uses of fluroxypyr MHE will pose a high risk
to terrestrial plants, and may harm threatended and endangered species of terrestrial
plants. The predominant risk if from exposure of foliage to spray drift. Risk quotients
for ground applications only marginally exceed the LOC, indicating a relatively minor
risk. For aerial applications, risk is greater due to the greater amount of spray drift.
For this exposure, risk quotients were 5.2 for wheat, oats, and barley and 10 for
other uncultivated use sites, as well as volunteer potato control in wheat, barley, and
oats. The standard label recommendations for reducing spray drift -would help to
mitigate this risk.
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MEMORANDUM
SUBJECT: Review for Section 3 Registration of Fluroxypyr Acid (Chemical £ 128959)-

and Fluroxypyr MHE (Chemical # 128968-5)

(STARANE EC, Case # 060640, Bar Code # D236845 and D231718)
TO: Joanne Miller (23).

Registration Division (7505C)
FROM: F. Nicholas Mastrota, Ph.D., Biologist -

William R. Effland, Ph.D., Soil Scientist
Environmental Risk Branch 11
Environmental Fate and Effects Division 7507C

THROUGH: Elizabeth M. K. Leovey, Ph.D., Chief
Environmental Risk Branch II
Environmental Fate and Effects Division 7507C

Attached is EFED’s review for the Section 3 use of fluroxypyr MHE (128968-5) submitted by the
registrant, Dow Agrosciences. Fluroxypyr MHE is the ester form of fluroxypyr acid (128959).
Fluroxypyr-MHE (Starane* EC) is proposed as a selective, post-emergent herbicide for control of
annual and perennial broadleaf weeds in small grains (wheat, oats, barley), fallow cropland and
non-cropland.

A. Executive Summary of Risk Characterization

1. General Risk Characterization

EFED concludes that use of fluroxypyr MHE will pose minimal risk to terrestrial and aquatic
animals, including threatened and endangered species. The available data indicate that risk 10

aquatic plants is also minimal, but this conclusion is uncertain because accéptable toxicity data
with a freshwater diatom are outstanding. Risk quotients indicate that all uses of fluroxypyr MHE



will pose a high risk to terrestrial plants, and may harm threatended and endangered species of

terrestrial plants. The predominant risk is from exposure of foliage to spray drift. Risk quotients
for ground applications only marginally exceed the LOC, indicating a relatively minor risk. For

aerial applications, risk is greater due to the greater amount of spray drift. For this risk

assessment, risk quotients were 5.2 for-applications to wheat, oats, and barley and 10 for other

uncultivated use sites, as well as volunteer potato control in wheat, barley, and oats. The standard
label recommendations for reducing spray drift should help mitigate this risk.

Although fluroxypyr acid is classified as mobile to very mobile in the laboratory studies,
dissipation by hydrolysis and microbial degradation reduced persistence and limited downward
transport (i.e., leaching) in the submitted field studies.

Additional environmental fate and phytotoxicity data are needed to adequately assess the risks of
the degradation products of fluroxypyr.

B. Outstanding Data Requirements

1. Ecological Effects

Data requirements are outstanding for the following ecological effects studies:

Guideline Study Type ! Test Species
123-1 (a) Seedling Emergence Phytotoxicity Test with Three monocots, other than com. that represent
Fluroxypyr Acid two families, and five dicots, other than radish
123-2 Aquatic Plant Growth and Reproduction A fresinwater diatom
' Test

Additional phytotoxicity testing is required with fluroxypyr acid because fluroxypyr MHE 1s
expected to rapidly degrade into fluroxypyr acid through base-catalyzed hydrolysis and microbial-

mediated metabolism, and because supplemental data indicates that fluroxypyr acid has greater

phytotoxicity than the parent compound, fluroxypyr MHE. Vegetative vigor testing i1s not required
for the acid form. because exposure to vegetation would be to the parent, fluroxypyr MHE.
Supplemental data submitted to the Agency (MRID 44094902) were sufficient as a tier | study for
effects of fluroxypyr acid on seedling emergence. These data indicate that application of

fluroxypyr acid at rates up to 0.25 Ib ai/A causes less than 25% inhibition of emerging seedlings
for only two species, corn and radish. Tier Il testing is required for eight additional test species,

as described in the above table.

The registrant submitted an aquatic plant toxicity test with Navicula pelliculosa (MRID

44080339) that was invalid. A new study is required to establish the toxicity of fluroxypyr MHE

to a freshwater diatom and fulfill guideline number 123-2.
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2. Environmental Fate and Transport

The soil mobility data requirement (163-1) is not currently satisfied. Information on the mobility
of the major degradates, dichloropyridinol and methoxypyridine, is not acceptable at this time.

Information on the vapor pressure and Henry’s Law Constant of the degradate, dichlorpyridinol,
is requested to adequately characterize its potential to volatilize.

The terrestrial field dissipation data requirement (164-1) is not satisfied at this time because
adequate storage stability data were not submitted for soils collected from the test sites. The data
requirement 1s upgradeable with the submission of acceptable soil storage stability data for
fluroxypyr MHE, fluroxypyr acid, and major degradates using soils obtained from the respective
test sites.

The bioaccumulation in fish data requirement (165-4) is not satisfied at this time because the
submitted study does not provide adequate information on the bioaccumulation of fluroxypyr-
MHE or fluroxypyr acid in fish.

EFED/ERB II Task Team Members:

William R. Effland, Ph.D., Soil Scientist, Environmental Fate and Water Resources Assessment
Nicholas M. Mastrota, Ph.D., Wildlife Biologist, Ecological Effects

- Andrew Bryceland, Fisheries Biologist (Peer review)

James Breithaupt, Agronomist (Peer review)

Attachments:
Electronic copies (via cc:Mail)

Thomas Bailey . Joseph-J. Merenda Mah Shamim Elizabeth Leovey
Denise Keehner Arnet Jones Daniel Rieder . Doug Urban
Betsy Grim



I. Environmental Fate and Transport Assessment
A. Environmental Fate for Fluroxypyr

Degradation of fluroxypyr-MHE in environmental fate laboratory studies occurs through base-
catalyzed hydrolysis and microbial-mediated metabolism under aerobic conditions. In sterilized
buffered water, fluroxypyr-MHE transformed to fluroxypyr acid by base-catalyzed hydrolysis with
a half-life of 3 days at pH 9. Hydrolysis of fluroxypyr-MHE was not observed in the acidic test
system at pH 5 and it was essentially stable at pH 7 with an extrapolated half-life of 454 days.
Both fluroxypyr-MHE and fluroxypyr acid do not degrade by photolysis in aqueous environments.
Fluroxypyr-MHE does not significantly degrade via photolysis on soil. Fluroxypyr-MHE and
fluroxypyr acid transform rapidly in aerobic soil environments. In the aerobic soil metabolism
study, microbial degradation of fluroxypyr-MHE appears to follow a biphasic degradation pattern
with an initial first-order half-life of 1 to 3 weeks in four test soils. The rate of metabolism
decreased significantly after 2 months. Degradation of fluroxypyr-MHE vyields fluroxypyr acid
(with herbicidal activity), 4-amino-3,5-dichloro-6-fluoro-pyridin-2-ol (pyridinol metabolite). 4-
amino-3,5-dichloro-6-fluoro-2-methoxypyridine (methoxypyridine metabolite) and CO,.

The laboratory studies assessing the aquatic metabolism of fluroxypyr-MHE and fluroxypyr acid
indicate transformation of fluroxypyr-MHE to fluroxypyr acid via biotic hydrolysis and subsequent
metabolism of fluroxypyr acid to mono- and dichloro-substituted pyridinol degradates.
Fluroxypyr-MHE and fluroxypyr acid degrade with an estimated half-life of 14 days in the aerobic
aquatic environment. In the anaerobic aquatic environment with sediment, both fluroxypyr-MHE
and fluroxypyr acid transformed with an estimated half-life of 8 days to 3-chloropyridinol and
dichloropyridino! degradates. The methoxypyridine metabolite was not reported in either
laboratory aquatic metabolism study.

Fluroxypyr acid is considered mobile to very mobile in soil based on Freundlich K, values
ranging from 0.11-1.9 ml/g with four test soils (silt loam, sandy loam, loam, and silty clay
textures). These soil/water partitioning coefficients indicate fluroxypyr will occur principally in
the aqueous phase of soil/water environmental systems. Results of batch equilibrium studies with
fluroxypyr-MHE (single point concentration of 0.066 mg/L) yielded K, values (ml/g) of 260 in a
silt loam; 95 in sandy loam, 190 in loam and 210 in silty clay soil:solution slurries equilibrated for
10 minutes. However, the soil mobility data requirement (163-1) is not currently satisfied.
Information on the mobility of the primary degradates of fluroxypyr acid, dichloropyridinol and
methoxypyridine, is not acceptable at this time.

Based on the reported vapor pressure and estimated Henry’s law Constant, fluroxypyr-MHE and
fluroxypyr acid are not predicted to readily volatilize from soil or water; therefore, volatilization 1s
not considered a significant route of dissipation. Information on the vapor pressure and Henry’s
Law Constant of dichlorpyridinol is requested to adequately characterize its volatilization
potential.

Fluroxypyr residues were slightly persistent in terrestrial field dissipation studies conducted at
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three locations in the United States. Total fluroxypyr residues (fluroxypyr MHE plus fluroxypyr)
dissipated in Putnam silty clay loam (Missourt), Gardena sandy clay loam (North Dakota), and
Quincy loamy sand (Washington) soils with registrant-calculated half-lives of 24.8, 36.3, and 13.2
days, respectively in plots vegetated with spring wheat. Results from these terrestrial field
dissipation studies and supporting laboratory environmental fate data suggest fluroxypyr-MHE
and fluroxypyr acid dissipated principally by base-catalyzed hydrolysis and microbial-mediated
metabolism. The rate of dissipation limited downward transport (i.e., leaching) in the submitted

- field studies.

The terrestrial field dissipation data requirement (164-1) is not satisfied at this time because
adequate storage stability data were not submitted for soils collected from the test sites. The soil
used in the storage stability study was not representative of the soils found at the test sites,
particularly in ND and WA. This study may be upgraded with the submission of acceptable
frozen storage stability data for fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils
obtained from the respective test sites.

B. Environmental Fate Data Summaries.
Hydrolysis (161-1)

The abiotic hydrolysis of fluroxypyr-MHE is base-catalyzed and resuits in the formation of
fluroxypyr acid. At pH levels between 5 and 7, hydrolysis is not an important degradation
process. Fluroxypyr-MHE was stable to abiotic hydrolytic degradation at pH 5 and degraded
very slowly at pH 7 with an extrapolated half-life of 454 days (30-day study duration). At pH 9,
fluroxypyr-MHE degraded rapidly to fluroxypyr acid; the half-life for fluroxypyr-MHE was 3.2
days. The data requirement (161-1) is satisfied. (MRID #40244539)

Photodegradation in Water (161-2)

Both fluroxypyr-MHE and fluroxypyr acid do not degrade by photolysis in sterile aqueous
environments. Radiolabeled [2,6-"*C]}fluroxypyr MHE, at 0.051 ppm, was stable and did not
degrade photolytically (registrant-calculated, extrapolated half-life of 197 days) in pH 5 sodium
phosphate buffer solution that was irradiated with natural sunlight at approximately 25° C for 34
days. In a supplemental study, [2,6-"C]fluroxypyr MHE appeared to be stable (registrani-
calculated, extrapolated half-life of 552 days) in natural water (collected from Brewer Lake. ND)
irradiated for 28 days under similar conditions. Radiolabeled [2,6-"*C]fluroxypyr acid, at 0.044
ppm, was stable to photolytic degradation (registrant-calculated, extrapolated half-life of 429
days) in pH 5 sodium phosphate buffer solution that was irradiated with natural sunlight at
approximately 25 °C for 34 days. The data requirement (161-2) is satisfied. (MRID £44080342)

Photodegradation on Soil (161-3)

Fluroxypyr-MHE does not significantly degrade via photolysis on soil. Radiolabeled [2.6-
"Clfluroxypyr MHE, at a treatment rate of 4 mg/cm?, degraded with a registrant-reported.



extrapolated half-life of 152.7 days on air-dried (5.9% moisture content) clay ioam soil sample
(Barnes loam series) incubated at approximately 25° C for 30 days in natural sunlight. Using the
average fluroxypyr-MHE percent of the applied radioactivity data, the extrapolated half-life was
recalculated to be 119 days (r* = 0.88, n = 6; first-order linear regression analysis) for the air-dried
soil experiment. The discrepancy between half-life estimates should not affect the validity of the
study since fluroxypyr-MHE does not significantly photodegrade on soil. The data requirement
(161-3) is satisfied. (MRID #44080343) '

Aerobic Soil Metabolism (162-1)

Fluroxypyr-MHE and fluroxypyr acid transform rapidly in aerobic soil environments. In the
laboratory aerobic soil metabolism studies, fluroxypyr-MHE, applied at =2.0 mg/kg. transformed
via biotic hydrolysis to fluroxypyr acid. The registrant-calculated half-lives of 12, 23, 13 and 7
days in Catlin silt loam, Hanford sandy loam, Barnes loam and Mhoon silty clay soils.
respectively, were determined for selected data from flasks incubated in the dark at 26" C for up
to 365 days. The characteristics of the test soils are listed in Table AA.

In aerobic soil, fluroxypyr acid degraded to 4-amino-3,5-dichloro-6-fluoro-pyridin-2-ol (pvridinol
metabolite), 4-amino-3,5-dichloro-6-fluoro-methoxypyridine (methoxypyridine metabolite) and
carbon dioxide. The pyridinol metabolite reached a maximum of 2.8-18.7% of the applied at 7-56
days posttreatment and the methoxypyridine metabolite was 4.3-38.2% of the applied at 28-100
days posttreatment. Carbon dioxide totaled 46.8-76.2% of the applied radioactivity and
unextractable radioactivity increased to a maximum of 5.0-13.2% at 100-365 days posttreatment
The data requirement (162-1) is satisfied. (MRID #42137317)

Table AA. Soil Properties
Soil Series | Suberoup |state |pH__loc _|CEC | Sand | Clav

(%) (meq/100 g) (%) (%)

Cathin silt Typic Argiudolls IL 59 2.23 15.0 16 24
loam

Hanford " Typic Xerorthents CA 7.5 022 32 64 10
sandy loam . :

Barnes loam  Udic Haploborolls ND 638 308 159 40 22
Mhoon clav___ Tvpic Fluvaquents  MS 7.0 126 188 ‘ B! 40




Anaerobic Aquatic Metabolism (162-3)

In the anaerobic aquatic environment with sediment, both fluroxypyr-MHE and fluroxypyr acid
are rapidly transformed to 3-chloropyndinol and dichloropyndinol degradates. Total fluroxypyr
[pyridine ring-labeled ['*C-2,6 Jfluroxypyr MHE plus fluroxypyr acid], tested at 0.1 ug/mL (as
fluroxypyr MHE), degraded with a registrant-calculated half-life of 8 days (0 to 4 week data) in
anaerobic flooded silt loam sediment that was incubated in darkness at 25°C for up to 12 months.
Two major degradates were identified:

4-amino-3-chloro-6-fluro-2-pynidinol (3-chloropyridinol; 21.5% of the applied at 12
months posttreatment); and

4-amino-3,5-dichloro-6-fluro-2-pyridinol (dichloropyridinol; 44.5% of the applied at
12 months posttreatment).

Unextracted ["*C]residues comprised 27.8% of the applied at 12 months postireatment. The
majority of ["*C]residues (maximum of 82.3% of the applied at 4 months posttreatment) were
observed in the water phase. Radiolabeled *CO, accounted for only 1.2% of the applied
radioactivity at 12 months posttreatment. The data requirement (162-3) is satisfied. (MRID
#44080344)

Aerobic Aquatic Metabolism (162-4)

Fluroxypyr-MHE and fluroxypyr acid degrade rapidly in the aerobic aquatic environment. In the
laboratory, total fluroxypyr [pyridine ring-labeled ["*C-2.6 ]fluroxypyr MHE plus fluroxypyr
(acid)], at a nominal concentration rate of 0.1 pg/ml (as fluroxypyr MHE), degraded with a
registrant-calculated half-life of 5.1 days (0 to 4 week data) in aerobic flooded silt loam sediment
that was incubated in darkness at 25 °C for up to 12 months. Using the concentration data
through the 60-day study period, the aerobic aquatic half-life was estimated to be 14 days
[assumed first-order regression of the natural logarithm of the percent of the applied radioacitivity
data vs. time (days)]. The 14-day half-life estimate was used in Tier | (GENEEC) surface water
modeling.

Fluroxypyr acid (4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid) was a maximum of 30.9%
of the applied at 1 wcek posttreatment, and decreased to € 8-1.5% of the applied at 4 weeks
through 2 months posttreatment. The major degradate, 3-chloropyridinol, was present in the
water phase at a maximum of 18.0% of the applied at 4 months posttreatment, and was 11.8% at
2 months posttreatment. The major degradate, dichloropyridinol, was present in the water phase
at a maximum of 44.0% of the applied at 2 weeks posttreatment, and decreased to 30.7% and
23.2% of the applied by 4 weeks and 2 months posttreatment, respectively. At 2 months
posttreatment, unextracted ['*C]residues comprised 38.3% of the applied and adiolabeled "Co,
accounted for 11.4% of the applied. The data requirement (162-4) is satisfied. (MRID
#44080345)



Soil Adsorption/Desorption (163-1)

The data requirement (163-1) is not satisfied because information on the mobility of the prirﬁary
degradates of fluroxypyr acid, dichloropyridinol and methoxypyridine, is not acceptable at this
time. '

Based on batch equilibrium studies (MRID #42137319), fluroxypyr acid was determined to be
very mobile in silt loam, sandy loam, loam and silty clay soil:solution slurries equilibrated for 16
hours at 21-24° C. The test soils were the identical 4 soils studied in the aerobic soil metabolism
study discussed previously. The experimentally-determined Freundlich K, (ml/g) were 1.7 for
the silt loam, 0.11 for the sandy loam; 1.9 for the loam, and 1.0 for the silty clay: respective K,
values were 78, 51, 62 and 81. The acid dissociation constant (pKa =2.94) indicates fluroxypyr
acid will occur predominantly as the anionic (i.e., negatively-charged) species under typical
environmental conditions. Also, the solubility of fluroxypyr acid is pH-dependent ranging from 32
mg/L at pH 2.5 to 7.95 g/L at pH 7.5 (MRID #44080349). These characteristics further support
the mobility interpretation for fluroxypyr acid.

Results of batch equilibrium studies with fluroxypyr-MHE (single point concentration of 0.0606
mg/L) yielded K, values of 260 in a silt loam; 95 in sandy loam, 190 in loam and 210 in silty clav
soil:solution slurries equilibrated for 10 minutes. The study authors used a 10-minute
equilibration time due to the rapid transformation of fluroxypyr-MHE to fluroxypyr acid. It is
unlikely that equilibrium was established during this experiment since the ester rapidly transforms
to the acid. (MRID #42137319)

Soil Adsorption/Desorption of Degradates

The data requirement (163-1) is not satisfied. The submitted study (MRID #44094903) is not |
scientifically valid and does not provide useful information on the soil mobility (batch equilibrium)
of the major fluroxypyr acid degradate [2,6-"*C]dichloropyridinol (4-amino-3,5-dichloro-6-fluoro-
2-pyridinol) in four soils or [2,6-"*C]methoxypyridine (4-amino-3,35-dichloro-6-fluoro-2-
methoxypyridine) in four foreign soils. In the dichloropyridinol and methoxypyridine studies,
adsorption and desorption data were incomplete. Also, for the methoxypyridine study conducted
according to OECD guidelines, (i) the four non-U.S. soils were not adequately compared with
domestic (USA) soils; and (i1) at least one of the soils must have an organic matter content of less
than 1%.

Volatility - Lab and Field (163-2 and 163-3)

The reported vapor pressure for fluroxypyr-MHE is 1.07 E-7 mm Hg at 25° C. Using the vapor
pressure of 1.07 E-7 mm Hg at 25° C, the estimated Henry’s Law Constant (K,,) is 5.75 E-8 atm-
m*/mol. The volatility data requirements (163-2: Laboratory Volatility; 163-3: Field
Volatility) are waived based on the reported low vapor pressure and K,; which suggests
volatilization would not be a significant route of dissipation.




Terrestrial Field Dissipation (164-1)

The data requirement (164-1) is not satisfied at this time. The storage stability study (MRID
#44080355) does not meet Subdivision N Guidelines for the terrestrial field dissipation of
fluroxypyr MHE and fluroxypyr (acid) because adequate storage stability data were not submitted
for soils collected from the test sites. The soil used in the storage stability study was not
representative of the soils found at the test sites, particularly in ND and WA. The terrestrial field
dissipation study (MRID #44080347) may be upgraded with the submission of acceptable frozen
storage stability data for fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils obtained
from the respective test sites.

Fluroxypyr residues were slightly persistent in terrestrial field dissipation studies conducted at
three locations in the United States. Total fluroxypyr residues (fluroxypyr MHE plus fluroxypyr)
dissipated in Putnam silty clay loam, Gardena sandy clay loam, and Quincy loamy sand soils in
MO, ND, and WA, respectively, with registrant-calculated half-lives of 24.8, 36.3, and 13.2 days
in plots vegetated with spring wheat (see Table AB). In the.O- to 6-inch soil depth, fluroxypyr
MHE was present at maximum concentrations of 29 to 140 ng/g soil by 3 to 7 DAT; fluroxypyr
(acid) was observed at maximum concentrations of 180 to 220 ng/g. The pyridinol metabolite
was observed at a maximum concentration of 12 ng/g in ND, sporadically at <10 ng/g in WA and
was not detectable in MO. The methoxypyridine metabolite was observed at maximum
concentrations of 25 to 50 ng/g at all three test sites.

Results from these terrestrial field studies and supporting laboratory information suggest
fluroxypyr-MHE and fluroxypyr acid dissipated principally by hydrolysis and microbial-mediated
metabolism. The rate of dissipation limited downward transport (i.e., leaching) in the submitted
studies. The fluroxypyr-MHE and fluroxypyr acid were confined primarily to the 0- to 6-inch soil
depth; no data were reported for analyses of the parent below the 6-inch depth at MO and WA~
The fluroxypyr metabolites pyridinol and methoxypyridine were detected at all three test locations
primarily in the O- to 6-inch soil depth. Fluroxypyr MHE and its metabolites were not detected
below the 6-inch depth, except for methoxypyridine in WA at two months after treatment (2
MAT), which was observed at <10 ng/g in the 6- to 12-inch and 12- to 18-inch soil depths. The
subsoll permeability at the MO site was 0-0.06 in/hr from 17 to 34 inches depth for the Putnam
silty clay loam. Total water input via irrigation and precipitation was 137, 135, and 153% of the
30-year historical precipitation average in MO, ND, and WA, respectively. Pan evaporation data
were not reperted for any site.

(Fin
- . _-’
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Table AB. Soil Properties for Field Dissipation Studies

Site Soil Series  Soil Classification Minimum Permeability
Range (in/hr)
Missouri Putnam fine, montmorillonitic, mesic 0.0-0.06 at 17-34"

Mollic Albaqualfs

North Gardena coarse-silty, mixed Pachic Udic 0.6-2.0 at 0-60"
Dakota ' Haploborolls
Washington  Quincy mixed, mesic Xeric Torripsaments 6-20 at 0-60"

Detailed descriptions of the residue analytical methods ACR 91.10 and- GRM 93.03 were not
included in the terrestrial dissipation study (MRID 44080347), but were described in the
accompanying storage stability study (MRID 44080355).

Bioaccumulation in Fish (A165-4)

The data requirement (165-4) is not satisfied at this time. This submitted study (MRID
#44080348) does not provide adequate information on the bioaccumulation of fluroxypyr-MHE
or fluroxypyr acid in fish. Although the method validation study indicated that HPLC column
recoveries of radioactivity from fish tissue extracts were adequate, column recoveries of
radioactivity from fortified water samples were only 67% and 65% of the applied for samples
analyzed at 30 minutes and 24 hours posttreatment, respectively. The reported aqueous

" concentration data represent adjusted values (to correct for parent compound loss presumed to -
have occurred during column injection); therefore, bioconcentration factors (BCF) based on the
aqueous concentration of the parent compound are suspect. Additionally, the aqueous
concentration of the parent compound was not constant, but varied from 0.168 1o 0.42 ng/mL
throughout the exposure period.

This study does not meet Subdivision N Guidelines for the fulfillment of EPA data requirements
on bioaccumulation in fish for the following reasons: (1) rainbow trout were used to study the
bioaccumulation of fluroxypyr MHE in a laboratory setting; the recommended species is either
bluegill sunfish or channel catfish; (2) the analytical method was inappropriate and could not
adequately recover the parent compound or its degradates from water samples: (3) the aqueous
concentration of the pesticide (in the form of the parent compound) was not reasonably constant,
but varied between 11% and 29% of the nominal application (based on values adjusted to correct
for method inadequacies); and (4) complete tissue concentration data (for fluroxypyr-MHE and
fluroxypyr acid) were not reported for each tissue type and sampling interval. The submitted
study cannot be upgraded; a new study is required.

C. Water Resources Assessment
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The Water Resources Assessment discusses the screening model results in both surface water and
ground water media for fluroxypyr. Water resource monitoring data are not available for
fluroxypyr-MHE and fluroxypyr acid or its degradates.

Surface Water Assessment

Data reported in Table XX presents the maximum acute and chronic surface water concentrations
estimated from GENEEC Version 1.2 modeling. For surface water resources, the maximum
acute estimated environmental concentration (EEC) was 11.2 ug/L and the maximum chronic
EEC was 3.9 ng/L when fluroxypyr was modeled at 0.25 Ibs acid equivalents/A/yr using aerial
application. The modeling inputs are shown in Table YY.

Table XX. Surface Water EECs (ug/L) using GENEEC Version 1.2

Maximum EEC  Mean 4-Day EEC  Mean 21-Day EEC Mean 56-Day EEC

11.2 10.4 7.1 3.9

In aquatic environments, fluroxypyr-MHE is rapidly hydrolyzed to fluroxypyr acid which has
herbicidal activity. Fluroxypyr acid is further degraded (although less rapidly) via microbial-
mediated metabolism to “pyridinol” and “methoxypyridine” degradates.

Table YY. Surface Wéter Exposure Assessment using GENEEC (V1.2)

MODEL INPUT VARIABLE ‘ INPUT VALUE

Application Rate (Ibs ai/A) 0.25

Maximum No. of Applications I

Application Interval (appls./year) Not applicable (single appl.)

Koc ' 50 (minimum reported value)
Aerobic Soil Metabolic Half-life (days) 23 (maximum of 4 reported values)
Is the pesticide wetted-in? - No

Depth of Incorporation (in.) 0.0

Spray Dnft . Aenial (5%)

Solubility (mg/L) 0.90

Aerobic Aquatic Metabolic Half-life (days) 14



12

pH 7 Hydrolysis Half-life (days) stable (454 days; extrapolated from a
30-day study)

Photolvsis Half-life (days) 0 (stable)

In aerobic soil environments, fluroxypyr acid and the pyridinol and methoxypyridine degradates
are ultimately metabolized to carbon dioxide (totaled 46.8-76.2% of the applied radioactivity in
the aerobic soil metabolism study).

Groundwater Assessment
Results of the Groundwater Screening Assessment using SCI-GROW2 estimated the acute and
chronic EECs for groundwater to be 0.025 pg/LL. Model input values for SCI-GROW?2 are listed
in Table ZZ.

Table ZZ. Ground Water Exposure Assessment using SCI-GROW?2

MODEL INPUT VARIABLE INPUT VALUE
Application Rate (Ibs. ai/A) 0.25

Maximum No. of Applications 1

Koc 68 (median; n = 4)

Aerobic Soil Metabolic Half-life (days) 14 (mean; n = 4)

D. Environmental Chemistry Method Validation

The analytical method (GRM #93.03) for the determination of fluroxypyr acid and the
degradates, methoxypyridine and pyridinol in soil was submitted to the Analytical Chemistry
Branch, BEAD/OPP on 10/25/96. The review of this method is not currently avatlable.

2. Exposure Assessment
a. Terrestrial

For pesticides-applied as a liquid product, the estimated environmental concentrations
(EECs) on food items following product application are compared to LC,, values to assess risk.
Table 1 gives the predicted 0-day maximum and mean residues of a pesticide that may be
expected to occur on selected avian or mammalian food items immediately following a direct
single application at 1 Ib ai/A.
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tests with freshwater fish are not required for fluroxypyr acid or fluroxypyr MHE.

iii. Freshwater Invertebrates, Acute

A freshwater aquatic invertebrate toxicity test using the TGAI is required to establish
the toxicity of fluroxypyr to aquatic invertebrates. The preferred test species is Daphnia
magna. Results of this test are given in Table 8.

Table 8. Acute Toxicity to Freshwater Invertebrates

48-hour EC50 MRID No. Study Classification
Species/Test Type % ai (mg avl) Toxicity Category Author/Y ear

Fluroxypyvr Acid

Water flea 99 >100 Practically nontoxic 402444524 Core
(Daphnia magna) Jones, 1984

Fluroxvpvr MHE
Water flea 98.5 >0.11 Not determined * 42137308 Core

Weinberg. Milazzo.
Servinski, and Rick.
1991

(Daphnia magna)

Water flea Not reported >0.6 Not determined’ 40244520 Core

(Daphnia magna) Jones. 1984

1 Test concentrations up to the solubility limit caused no mortality.

Since the LCyq, for the water flea is greater than 100 ppm, fluroxypyr acid is
considered practically nontoxic to freshwater invertebrates on an acute basis. Acute toxicity
tests failed to determine LCyy's for fluroxypyr MHE because motality did not occur when
tested up to the solubility limit. Since fluroxypyr MHE is not acutely toxic at its solubility
limit, it 1s also considered practically nontoxic to freshwater invertebrates on an acute basis.

iv. Freshwater Invertebrate, Chronic

Because of the low acute toxiciiy to Daphnia magna, freshwater invertebrate-life-cycle
tests are not required for fluroxypyr acid or fluroxypyr MHE. However, a study of the chronic
toxicity of fluroxypyr MHE to Daphnia magna has been submitted (MRID 440803 14: Kirk er af |
1996). The percent purity of the active ingredient was 95.8%. This was a 21 day flow through
study with mean measured concentrations. The reported NOEC and LOEC were 60.5 mg ai/L
and 109 mg aV/L, respectively, based on number of young produced per adult. This study was
classified as supplemental because it was suspected that undissolved test material was present in
the test solutions. The mean measured concentrations in this study were probably an
overestimation of the actual exposure, which would have inflated the toxicity estimates.

c. Toxicity to Estuarine and Marine Animals

i. Estuarine and Marine Fish, Acute
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Acute toxicity testing with estuarine/marine fish using the TGALI is required for fluroxypyr
because the end-use product the active ingredient is expected to reach the marine/estuarine
environment because of its use in coastal areas. The preferred test species is sheepshead minnow.
Results of these tests are given in Table 9.

Table 9. Acute Toxicity Estuarine/Marine Fish

96-hour MRID No. Study
Species, Test Tvpe % ai LCS50 (mgai/L) Toxicity Categorv Author/Y ear Classification

Fluroxypyr Acid

Silverside 44080309
(Menidia beryllina), . Boeri. Kowalski. and
Flow-through 98.7 40 (measured) Slightlv toxic Ward, 1996 Core

Fluroxvpyr MHE

Sheepshead minnow 44080308

(Cyprinodon variegatus). Boeri. Kowalski. and

Flow-through 95.8 >0.087 (measured) Not determined’ Ward. 1996 Core
Atlantic Silverside (Menidia 99.1 >0.19 (measured)  Not determined® 42137309

menidia), Flow-through Manning, 1988 Supplemental

1 A test concentration at the solubility limit caused no montality.
2 Test concentrations up to the solubility limit caused no mortality.

Since the LC,, for the silverside falls in the range of 10 to 100 ppm, fluroxypyr acid is
considered slightly toxic to estuarine and marine fish on an acute basis. Acute toxicity tests
failed to determine LCs,'s for fluroxypyr MHE because motality did not occur when tested up
to the solubility limit. Since fluroxypyr MHE i1s not acutely toxic at its solubility limit, 1t is
also considered practically nontoxic to estuarine and marine fish on an acute basis.

ii. Estuarine and Marine Fish, Chronic

Because of the low acute toxicity, early life-stage and fish life-cycle tests with
estuarine/marine fish are not required for fluroxypyr acid or fluroxypyr MHE.

iil. Estuarine and Marine Invertebrates, Acute

Acute toxicity testing with estuarine/marine invertebrates using the TGAl is required for
fluroxypyr because the end-use product is intended for direct application to the marine/estuarine
environment or the active ingredient 1s expected to reach this environment because of its use in
coastal counties. The preferred test species are mysid shrimp and eastern oyster. Results of these
tests are given in Table 10.
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96-hour LC or MRID No. Study
- Species/Test Type % ai. EC50 (mg av/l) Toxicitv Category Author/Y ear Classification
Fluroxypyr Acid
Eastern oyster 44080311
(Crassostrea virginica), Boeri. Kowalski. and
Flow-through shell deposition 98.7 51 (measured) Slightly toxic Ward., 1094 Core
Grass shrimp 44080312
(Palaemonetes pugio), Boeri, Kowalski, and
Flow-through 98.7 >120 (measured) Practically nontoxic Ward. 1994 Core
Fluroxypyr MHE
Eastern oyster 44080310
(Crassostrea virginica), Boeri, Kowalski. and
Flow-through shell 95.8 0.068 (measured) Very highly toxic Ward. 1995 Core
deposition
Grass shrimp 44080313
(Palaemoneles pugio). Boeri. Kowalski. and
Flow-through 95.8 > 0.135 (measured) Not determined! Ward. 1993 Core
Pink shrimp (Penaeus 42137311
duorarum), Flow-through 99.1 >0.13 (measured) Not determined® Manning 1988 Supplemental

Eastern ovster

42137310

Invahd

1 A test concentrations at the solubility limit caused no mortality
2 Five percent mortality occurred at the solubtlity limit.

Oysters appear to be more sensitive than shrimp and fish to fluroxypyr acid fluroxypyr
MHE. Since the LCq, for the eastern oyster fall in the range of 10 to 100 ppm, fluroxypyr
acid is considered slightly toxic to estuarine and marine invertebrates on an acute basis.
Fluroxypyr MHE had an LC,,0f only 68 ppb, categorizing it as very highly toxic 1o estuarine
and marine invertebrates on an acute basis. Fluroxypyr MHE is not toxic to shrimp at its

solubility limit.

iv. Estuarine and Marine Invertebrate, Chronic

A life-cycle tests with a estuarine/marine invertebrate are not required for fluroxypyr
acid or fluroxypyr MHE. Fluroxypyr MHE has high acute toxic to marine/estuarine mollusks.
but is predicted to rapidly degrade to the much less toxic fluroxypyr acid in saltwater.
Furthermore, both fluroxypyr MHE and fluroxypyr acid have been shown to have low ioxicity
to marine/estuarine crustaceans.

d. Toxicity to Plants
i. Terrestrial

Terrestrial plant testing is required for fluroxypyr because it is an herbicide that has
terrestrial non-residential outdoor use patterns, may move off the application site by drift from

./'_’ .
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chemigation, and may have endangered or threatened plant species associated with the
application sites. The required testing consists of seedling emergence and vegetative vigor
tests with ten crop species. Six of the species must be dicotyledonous and represent at least
four families. One of these species must be soybean (Glycine max) and a second must be a
root crop. The remaining four species must be monocotyledonous and represent at least two
families. One of these species must be corn (Zea mays). Tier 1 tests (GLN 122-1) may be
conducted to measure the response of plants, relative to a control, at a test level that is equal to
the highest use rate (expressed as lbs ai/A) or three times the EEC for nontarget areas. Tier 2
tests (GLN 123-1) are required for any test species that shows a reduction in response equal to
or greater than 25% in the tier 1 tests.

Results of Tier II seedling emergence toxicity testing with a formulated product of

. fluroxypyr MHE are given in Table 11. Monocots appear to be more sensitive to effects on
seedling emergence than dicots. The most sensitive species was cucumber. Based on the most
sensitive parameter, phytotoxic symptoms, 25% inhibition was predicted to occure at a dose of
0.075 b ai/A. The no observed effect level (NOEL) was 0.031 Ib ai/A. The guideline
requirement for seedling emergence testing [123-1(a)] is fulfilled for all test species.

Table 11. Phytotoxicity of Fluroxypyr MHE--Tier Il Seedling Emergence Tests

Most Sensitive EC., NOEC i Study

Species % Al Parameter (Ib ai/A) (Ib ai/A) MRID No. Classitication

Author/Year
Corn (monocot) 26.9 All similar >0.25 0.25 44080335 Core
Schwab, 1996

Onion (monocot) All similar >0.25 0.25 Core

Ryegrass (monocot) Phytotoxic >0.25 0.124 Core
symploms

Wheat (monocot) All similar >0.25 0.25 Core

Cotion (dicot) Phytotoxic 0.125 0.062 Cose
sympioms

Cucumber (dicot) Phytotoxic 0.075 0.031 Core
sympioms

Radish (dicot) All similar >0.25 0.25 Core

Soybean (dicot) . Phytotoxic 0.24 0.062 Core
symptoms

Sunflower (dicot) Phytotoxic 0.109 0.062 Core
symploms

Tomato (dicot) ’ Shoot fresh 0.142 0.124 Core
weight

I This NOEL is based on 17% monrtality of plants occurring at the next higher test level, 0.011 ib ai/A.
2 Scedling emergence data for ryegrass is upgraded from supplemental to core.

The most sensitive test species for seedling emergence effects was cucumber. The EC,;
and the NOEC for cucumber are 0.075 and 0.031 1b ai/A. Fluroxypyr MHE is generally not
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toxic to monocots at 0.25 Ib ai/A.

Results of Tier II seedling vegetative vigor toxicity testing on a formulated product of
fluroxypyr MHE are given in Table 12. Monocots appear to be more sensitive than dicots to
effects on vegetative vigor. The most sensitive species was cotton. Based on the most
sensitive parameter, phytotoxic symptoms, 25% inhibition was predicted to occure at a dose of
0.0012 1b ai/A. The no observed effect level (NOEL) was 0.0010 Ib ai/A.

Table 12. Phytotoxicity of Fluroxypyr MHE--Tier 1l Vegetative Vigor Tests

Most Sensitive EC, NOEC Study
Species % Al Parameter (b ai/A) (Ib ai/A) MRID No.; Author/Year Classification
Corn (monocot) 26.9 Phytotoxic 0.176 0.031 44080335: Schwab. 1996 Core
sympioms
Onion (monocot) Phytotoxic 0.124 0.062 Core
symptoms
Ryegrass (monocot) All similar >0.25 0.25 Core
Wheat (monocot) Phytotoxic >0.25 0.062 Core
' symploms
Cotton (dicot) - Phytotoxic 0.0012 0.0010 Core
symptoms '
Cucumber (dicot) Phytotoxic 0.010 0.004 Core *
. symploms
Radish (dicot) All similar 0.056 0.031 Core
Soybean (dicot) Phytotoxic 0.008 0.004 Core
symptoms
Sunflower (dicot) Phytotoxic 0.004 0.001 Core
symptoms
Tomato (dicot) Shoot fresh 0.004 0.001 Core
weight

Vegetative vigor effects occur at lower levels than do seedling emergence effects. The
most sensitive test species for vegetative vigor effects was cotton, for which the EC,; and
NOEC were 0.0012 and 0.0010 1b ai/A, respectively. Fluroxypyr MHE is much less toxic to
Monocots.

The registrant has provided additional data from a non-GLP study that provide’
information on the phytotoxicity of three degradation products of fluroxypyr MHE: fluroxypyr
acid, methoxypyridine, and pyridinol (MRID 44094902). The data provided by this study for
effects on nontarget terrestrial plants are invalid for the tier Il test guideline (GLN 122-1),
meaning that the EC,; values generated cannot be used in this risk assessment. However, the
data were classified as supplemental for the tier I test guideline (GLN 122-1), meaning that
they do not fulfill the guideline requirement but do provide some useful information. The
study demonstrates that the degradation products have little or no phytotoxicity activity. For
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both seedling emergence and vegetative vigor effects, these degradation product caused less
than 25% inhibition when tested at 0.5 1b ai/A in the following crops: cotton, radish, soybean,
sunflower, corn, and wheat. No additional testing of methoxypyridine and pyridinol are
required with these species. However, tier I or tier II seedling emergence and vegetative vigor
data are still needed for two additional species of monocots, representing two different
families, and two additional species of dicots representing two different families (memo from
Michael Davy to Joanne Miller, 1/22/98, D239606).

The phytotoxicity study decribed above also shows that the phytotoxicity of fluroxypyr .
acid is greater than that of the parent compound, fluroxypyr MHE. For seedling emergence
effects, fluroxypyr acid caused less than 25% inhibition to corn and radish when tested at 0.5
Ib ai/A. Seedling emergence testing with fluroxypyr acid is not required for these two species.
but is required for three other species of monocots, representing two families, and five other
species of dicots (memo from Michael Davy to Joanne Miller, 1/22/98, D239606). For
vegetative vigor effects, fluroxypyr acid caused less than 25% inhibition to corn, wheat,
sunflower, and radish when tested at 0.5 Ib ai/A. Vegetative vigor testing with fluroxypyr
acid 1s not required for these four species, but is required for two additional species of
monocots, representing two families, and four additional species of dicots (memo from
Michael Davy to Joanne Miller, 1/22/98, D239606). For all of these tests, tier | tests are
required, but tier Il tests may be provided in lieu of tier [ tests.

Since fluroxypyr MHE might degrade to fluroxypyr acid before reaching nontarget
plants, data on the phytotocicity of fluroxypyr acid to emerging seedlings is given in Table 13.

Table 13. Phytotoxicity of Fluroxypyr Acid--Tier Il Seedling Emergence Tests

Most Sensitive EC, MRID No.: Study
Specics % Al Parameter (b av/A) Author/Year Classitication
Corn (monocot) 99.6 Fresh weight 0.178 44094902: Wright nd Supplemental
Rowland. 1996
Wheat (monocot) Fresh weight 0.079 Supplemental
Cotton (dicot) Fresh weight 0.025 Supplemental
Radish (dicot) Fresh weight 0.295 Supplememal
J
Soybean (dicot) Fresh weight 0.072 Supplemental
Sunflower (dicon Plant height 0.036 Supplemental

Based on supplemental data, fluroxypyr acid is more toxic to emerging seedlings than
fluroxypyr MHE. The most sensitive of the six species tested is cotton, which has an EC,; of
0.025 b ai/A. This is approximately 5 times lower than the cotton EC,; for fluroxypyr MHE.

ii. Aquatic Plants

Aquatic plant testing is required for fluroxypyr because it is an herbicide that has outdoor

P
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non-residential terrestrial uses that may move off-site in spray drift from aerial applications. The
following species should be tested at tier 2: Kirchneria subcapitata, Lemna gibba, Skeletonema
costatum, Anabaena flos-aquae, and a freshwater diatom. Results of tier 2 toxicity testing with
fluroxypyr are given in Table 14.

Table 14. Nontarget Aquatic Plant Toxicity (Tier 2)

ECy, NOEC MRID No. Study Classification
Species % Al (ppm) (ppm) Author/Year
Fluroxypvr Acid

Green algae 99.2 - - 42164501 Invahd
Kirchneria subcapitata : Cowsgill. Milazzo. and

Murphy. 1988
Green algae 99 >100 100 40244526 Supplemental/t
chlorella vulgaris Jones, 1984

Fluroxypyr MHE

Green algae '98.5 >1.6 0.12 42137312 Supplemenial’?
Kirchneria subcapitaia Hughes and Alexander. 1991
Green algae 95.8 >1.4 0.20 44080340 Core
Kirchneria subcapitara Milazzo. Hugo. and Martin.

1996
Duckweed 95.8 >23 1.2 44080338 Core
Lemna gibba Milazzo. Hugo. and Manin,

1996
Blue-green Algae 95.8 0.40 0.030 44080336 Core
Anabaena flos-aquae Milazzo. Hugo. and Martin.

1996
Marine diatom 958 0.29 0.18 44080337 Core
Skeletonema costatum Milazzo. Hugo. and Martin.

1996
Freshwater Diatom - 44080339 Invalid
Navicula pelliculosa Milazzo. Hugo. and Marin.

1996
4-amino-3.5-dichloro-6-fluro-2-methoxvpyridine
Green algae 99.9 2.4 0.94 44080341 Supplemental’3

Kirchneria subcapitata

Kirk and Landre, 1995

W

The test species is not an acceptable in US guidelines. and cell counts were not determined.
Because of lack of solubility. the concentration of test material in solution during the test was uncenain.
. This study did not comply with GLP standards .

No acceptable aquatic plant toxicity data are available for fluroxypyr acid. Supplemental
data, however, indicate that it has low toxicity to green algae. Additional data are not required on
the fluroxypyr acid for registration of products containing fluroxypyr MHE.

Data on the toxicity of fluroxypyr MHE to aquatic plants are complete with the exception
of data for a freshwater diatom, such as Navicula pelliculosa. A new study with a freshwater
diatom is required. The test guideline for tier Il aquatic plant testing (123-2) is not fulfilled.
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The study with 4-amino-3,5-dichloro-6-fluro-2-methoxypyridine (MRID 44080341) is not
a GLP study, but it provides usable information on the toxicity of this degradation product of
fluroxypyr. '

3. Exposure and Risk Characterization

Risk characterization integrates the results of the exposure and ecotoxicity data to
evaluate the likelihood of adverse ecological effects. The means of this integration is called the
quotient method. For this method, risk quotients (RQs) are calculated by dividing exposure
estimates by acute and chronic ecotoxicity values:

RQ = EXPOSURE/TOXICITY

RQs are then compared to OPP's levels of concern (LOCs). These LOCs are criteria used
by OPP to indicate potential risk to nontarget organisms and the need to consider regulatory
action. The criteria indicate that a pesticide used as directed has the potential to cause adverse
effects on nontarget organisms. LOCs currently address the following risk presumption
categories: (1) acute high--potential for acute risk 1s high; regulatory action may be warranted in
addition to restricted use classification, (2) acute restricted use--the potential for acute risk is
high but may be mitigated through restricted use classification, (3) acute endangered species--
endangered species may be adversely affected; regulatory action may be warranted, and (4)
chronic risk--the potential for chronic risk is high; regulatory action may be warranted.
Currently, EFED does not perform assessments for chronic risk to plants, acute or chronic risks
to nontarget insects, or chronic risk from granular/bait formulations to birds or mammais.

The ecotoxicity test values (1.e., measurement endpoints) used in the acute and chronic
risk quotients are derived from required studies. Examples of ecotoxicity values derived from
short-term laboratory studies that assess acute eftects are: (1) LC50 (fish and birds). (2) LD30
(birds and mammals), (3) EC50 (aquatic plants and aquatic invertebrates), and (4) EC23
(terrestnial plants). Examples of toxicity test effect levels derived from the results of long-term
laboratory studies that assess chronic effects are: (1) LOEC (birds, fish, and aquatic
invertebrates), (2) NOEC (birds, fish and aquatic invertebrates), and (3) MATC (fish and aquatic
invertebrates). For birds and mammals, the NOEC is generally used as the ecotoxicity test value
in assessing chronic effects, although other values may be used when justified. Generally. the
MATC (defined as the geometric mean of the NOEC and LOEC) is used as the ecotoxicity test
value in assessing chronic effects to fish and aquatic inveriehrates. However, the NOEC is used if
the measurement end point is production of offspring or survival.

Risk presumptions, along with the corresponding RQs and LOCs, are tabulated below.
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Risk Presumption RQ LOC
Acute High Risk EECYLC50 or LDS0/sqft’ or LD50/day’ 0.5
Acute Restricted Use EEC/LCS50 or LD50/sqft or LD50/day (or LDSO < 50 0.2
mg/kg)
Acute Endangered Species EEC/LC50 or LD50/sqft or LD50/day 0.1
Chronic Risk EEC/NOEC |
' abbreviation for Estimated Environmental Concentration (ppm) on avian/mammalian food items
2 ' mg aftoxicant consumed/day

LD50 * wt. of bird LD50 * wt. of bird

Risk Presumptions for Aquatic Animals

Risk Presumption RQ LOC
Acute High Risk EECY/LCS0 or EC50 0.3
Acute Restricted Use EEC/LCS50 or EC50 0.1
Acute Endangered Species EEC/LCS0 or EC50 oS
Chronic Risk EEC/MATC or NOEC |
' EEC = (ppm or ppb) in water

Risk Presumptions for Plants

Risk Presumption RQ LOC

Acute High Risk

Acute Endangered Species

Acute High Risk

Acute Endangered Species

Terrestnial and Semi-Aquatic Plants
EEC'/EC25
EEC/ECOS or NOEC
Aquatic Plants
EEC*/ECSO0

EEC/ECO5 or NOEC

' EEC
* EEC

ibs ai/A

[}

(ppb/ppm) in water

a. Risk to N;ontarget Terrestrial Animals

i. Birds

In subacute toxicity tests, fluroxypyr acid and fluroxypyr MHE caused. no mortality of

mallards and northern bobwhites at the highest test concentrations. The highest test

concentrations were 5620 ppm and 5000 ppm in tests with the mallard and the bobwhite.
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respectively. Environmental concentrations of fluroxypyr in wildlife food items are not
expected to approach these maximum test concentrations. The greatest EEC is only 60 ppm
for application on short grass at 0.25 1b ai/A. Therefore, use of fluroxypyr is predicted to
pose negligible risk to birds, including threatened and endangered species, based on acute
effects.

Table 15 gives the chronic risk quotients for spray applications of fluroxypyr MHE.
As a worst-case screen, chronic risk quotients were calculated based on day-0 EECs.

Table 15. Avian Chronic Risk Quotients for Single Application of EC Products Based on Maximum EECs and a NOEC
of the Mallard.

Application Rate . Chronic RQ

Site. Apnl_ Method (ths ai/A) Food ltems Maximum EFC (ppm) NQEC (pam) (EEC/NOQEC
Wheat, Barley, and 0.125 Short grass 30 250 0.12
Oats

Tall grass - 14 250 0.06

Broadleaf plants and 17 250 0.07

Insects

Sceds 2 250 0.0t
Uncultivated areas 0.25 Short grass 60 250 0.24
and Volunteer . X
Potato Control in Tall grass 28 250 0.1
Wheat. Barley, and Broadleaf plants and 34 250 : 0.14
Oats

Insects

Saeds 3 250 0.0

* Exceeds chronic risk LOCs.

These risk quotients are based on day-0 EECs, which are likely greater than the chronic
level of exposure to birds in the wild. This screen showed that no chronic risk quotient
exceeds the avian acute level of concern of 1.0. Therefore, the Agency predicts that all uses
of fluroxypyr MHE would pose minimal chronic risk to birds.

ii. Mammals

Estimating the potential for adverse effects to wild mammals is based upon EEB's draft
1995 SOP of mammalian risk assessments and methods used by Hoerger and Kenaga (1972) as
modified by Fletcher er al. (1994). The concentration of fluroxypyr in the diet that is
expected to be acutely lethal to 50% of the test population (LCy) is determined by dividing the
LDy, value (usually rat LDsp) by the fraction of the body weight consumed per day. A risk
quotient is then determined by dividing the EEC by the derived LCs, value. Risk quotients are
calculated for three separate weight classes of mammals (15, 35, and 1000 g), each presumed
to consume four different kinds of food (grass, forage, insects, and seeds). The acute risk
quotients for broadcast applications of EC products are given in Table 16.
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Table 16.a. Acute Risk Quotients for Herbivorous and Insectivorous Mammals, Based on a Single Application of EC
Fluroxypyr Product

EEC (ppm) Acute RQ'
Application Body % Body Rat .
Rate Weight Weight LDSsO
(Ibs ai/A) (g) Consumed (mg/kg) Short Forage &  Large Shon Forage Large
Grass Small Insects Grass & Small Insects
Insecis : Insects
Wheat, Barley. and Qats
0.125 15 95 880 30.0 16.9 " 1.88 0.03 0.02 <0.01
0.125 3s 66 880 30.0 16.9 1.88 0.02 0.01 <0.01
0.125 1000 15 880 30.0 16.9 1.88 0.01 <0.01 <0.01
] Unculiivated areas and Volunicer Potato Control in Wheat. Barley. and Oats
0.25 15 95 880 60.0 33.8 3.75 0.07 0.04 <0.01
0.25 35 66 880 60.0 33.8 3.75 0.03 0.03 0.0]
028 1000 15 280 £00 33 R i 378 001 001 001
' RQ= EEC (ppm)

LD50 (mg/kg)/ % Body Weight Consumed

**+ Exceeds acute high, acute restricted, and acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.
* Exceeds acute endangered species LOC.

Table 16.b. Acute Risk Quotients for Graminivorous Mammals for a Single Application of EC Fluroxvpvr Product

Application Body % Body . Rat EEC
Rate (Ib ai/A) Weight Weight LDso (ppm) Acute RQ?
(g) Consumed {meike) Sgeds Seeds
Wheat. Barlev. and Oais
0.125 15 21 880 1.88 0.0!
0.125 3s 15 880 1.88 ~0.01
0.125 1000 3 880 1.88 <0.01
Uncultivated Areas and Volunteer Potato Control in Wheat, Barley. and Qats
0.25 S18 2] 880 3.75 <001
0.25 35 15 880 3.75 0ol
025 1000 _ ___ _ 3 L20 1758 <00}
' RQ= ___EEC (ppm)

LDS50 (mg/kg) % Body Weight Consumed

*** Exceeds acute high, acute restricted, and acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.

* Exceeds acute endangered species LOC.

Risk quotients do not exceeds the LOC for high risk, restricted use classification, or
risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk
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to mammals, including threatened and endangered species.

Table 17 gives the chronic risk quotients for broadcast applications of nongranular
products.

Table 17. Mammalian Chronic Risk Quotients for Single Application of EC Products Based on Maximum EECs and a
Reproductive NOEC of the Rat.

Application Rate Chronic RQ

Site. Apnl Method (1bs 2i/A) Food ltems Maximum EEC (opm) NOEC {ppm) (EECNQEC)
Wheat, Barley. and 0.125 Short grass 30.0 2000 0.02
Qats

Tall grass 13.8 . 2000 0.01

Broadleaf plants and

Insects 16.9 2000 0.01

Seeds 1.9 2000 <0.01
Uncultivated Areas 0.25 Short grass 60.0 2000 0.03
and Volunieer
Potato Control in Tall . 275 2000 001
Wheat, Barley. and all grass . - )
Oats Broadieaf plants and 33.8 2000 <002

: Insects
Seeds 3 2000 ) <00}

* Exceeds chronic risk LOCs.

None of the risk quotients exceed the chronic LOC of 1.0. Therefore, these uses of
fluroxypyr MHE pose minimal acute risk to mammals, including threatened and endangered
species.

iii. Insects

Currently, EFED does not assess risk to nontarget insects. However, because fluroxypyr
MHE and fluroxypyr acid are practically nontoxic to honeybees, and because the use rates are
relatively low, use of this herbicide is expected to pose minimal risk to bees and other beneficial
insects.

b. Exposure and Risk to Nontarget Freshwater Animals

Environmental faie information indicates that fluroxypyr MHE will rapidly transform into
fluroxypyr acid in natural waters. Exposure tu aquatic organisms was therefore assessed based on
the toxicity of and exposure to fluroxypyr acid.

I Frgshwater Fish

Table 18 gives risk quotients for freshwater fish.
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Table 18. Freshwater Fish Acute Risk Quotients for Single Application Based on a Bluegill Suniish LC,,

Rate in Number of LCS50 Peak EEC Acute RQ

Use Sitg Apolication Method dhai/y Apnlications {ppm) (ppm) (EECA CS0)
Wheat , Barley, and Unincorporated ground spray 0.125 1 14.3 0.0056 <0.01
Oats :

Aerial sprav 0.125 | 14.3 0.0056 <0.01
Uncultivated Areas Unincorporated ground spray 0.25 1 14.3 0.011 <0.01
and Volunteer Potato
Control in Wheat, Aerial spray 025 I 14.3 0.011 <0.01

Barley. and Oats

*** Exceeds acute high, acute restricted. and acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.
* Exceeds acute endangered species LOC.

Risk quotients do not exceeds the LOC for high nisk, restricted use classification, or rnisk
to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk to
freshwater fish, including threatened and endangered species.

ii. Freshwater Invertebrates

Table 19 gives the acute risk quotients for freshwater invertebrates.

Table 19. Freshwater Invertebrate Acute Risk Quotients for Single Application Based on a Waterflea LC,,

Rate in Number of LCS0 Peak EEC Acute RQ

Lise Sitg Application Method thai/a Apolications (npm) (ppm) (FECA CS0)

Wheat. Barley, and Unincomporated ground spray 0.125 . 1 100 0.0056 0.01

Oats

Aerial sprav 0.125 1 >100 0.0050 ~0.01

Uncultivated Areas Unincorporated ground spray 0.25 100 0011 0.01

and Volunteer ]

Potato Control in .

Wheat, Barley, and Acrial spray 0.25 =100 0.011" 0.01
—Oals 1

*** Exceeds acute high. acute restricted. and acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.
* Exceeds acute endangered species LOC.

Acute risk quotients do not exceeds the LOC for high risk, restricted use classification,
or nisk o endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute
risk to freshwater invertebrates, including threatened and endangered species.

Pyridinol is a degradation product of fluroxypyr acid. The 96-hr LC,, of pyridinol for
Juveniles of six salmonid species ranged from 1.5 to 2.7 mg/L Wan et al. (1987). These
values are over two orders of magnitude greater than the EEC for fluroxypyr acid. Since the
EECs for pyridinol would be even less than those for fluroxypyr acid, production of pyridinol
clearly poses minimal risk to freshwater fish. '
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Only supplemental data are available on the chronic toxicity of fluroxypyr MHE to
freshwater invertebrates. Table 20 gives the chronic risk quotients for freshwater invertebrates.

Table 20. Freshwater Invertebrate Acute Risk Quotients for Single Applicélion Based on a Waterflea LC,,

Rate Number of NOEC 21- Day Acute RQ
Use Site Application Method (Ib ai/A) Applications (ppm1) Average EEC (EEC/LCS0)
(poin)
Wheat, Barley, and . Unincorporated ground spray 0.125 1 60.5 3.54 0.06
Oats
Aerial sprav 0.125 1 60.5 3.56 0.06

Uncultivated Areas Unincorporated ground spray 0.25 60.5 7.08 0.12

and Volunteer 1

Potato Control in

Wheat, Barley, and Aerial spray 0.25 60.5 7.12 012
—Qals 1

Based on supplemental data, chronic risk quotients do not exceeds the LOC for high
risk, restricted use classification, or risk to endangered species. Therefore, these uses of
fluroxypyr MHE pose minimal chronic risk to freshwater invertebrates, including threatened
and endangered species.

c. Estuarine and Marine Animals

Table 21 gives the acute risk quotients for estuarine and marine fish, and Table 22 gives
the acute risk quotients for estuarine and marine invertebrates.

Table 21. Acute Risk Quotients for Estuarine and Manne Fish Based on a Sheepshead Minnow LC,,

Rate in Number of LC50 Peak EEC Acute RO

Use Site Application Mzthod Ih ai/a Anplicaliong {npn) (pom) (EECH CAih

Wheat, Barley. and Unincorporated ground spray 0.125 ! 40 0.0056 <00l

Oats '

Aerial spray 0.125 )} 40 0.0056 <0.01]

Uncultivated Areas Unincorporated ground spray 0.25 40 0.011 <(.nj

and Volunteer ]

Potato Control in

Wheat, Barley, and Aerial spray 0.25 40 0.0 < 0.n)
—Oats )

*** Exceeds acute high, acute restricted, and acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.
* Excceds acule endangered species LOC.

Risk quotients do not exceeds the LOC for high risk, restricted use classification. or
risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk
to marine or estuarine fish, including threatened and endangered species.




33

Table 22. Acute Risk Quotients for Estuvarine and Marine Invertebrates Based on an Ovster LC,,

Rate in Number of LC, Peak EEC Acute RQ
_Use Site Agpplication Method Ih gi/A Annlications (pnm) (ppm) (EEC/.C50y

Wheat, Barley, and Unincorporated ground spray 0.125 1 51 0.0056 <0.0t
Oats

Aenal spray 0.125 1 51 0.0056 <0.01
Uncultivated Areas Unincorporated ground spray 0.25 51 0.011 <0.01
and Volunteer 1
Potato Control in
Wheat, Barley, and Aerial spray 0.25 51 0.011 <0.01

Qats . ]

%%+ Exceeds acute high. acute restricted, and -acute endangered species LOCs.
** Exceeds acute restricted and acute endangered species LOCs.
* Exceeds acute endangered species LOC.

Risk quotients do not exceeds the LOC for high risk, restricted use classification, or
risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk
to freshwater fish, including threatened and endangered species.

d. Exposure and Risk to Nontarget Plants
i. Plants in Terrestrial and Semiaquatic Habitats

The EFED does separate risk assessments for two categories of nontarget plants,
terrestrial and semi-aquatic. Non-target terrestrial plants inhabit non-aquatic areas which are
generally well drained. Non-target semi-aquatic plants inhabit low-lying areas that are usually
wet, although they may be dry during certain times of the year. Both the terrestrial and semi-
aquatic plants are exposed to pesticides from runoff, drift, and volatilization. They differ,
however, in that terrestrial plants are assumed to be subjected to sheet runoff. whereas semi-
aquatic plants are assumed to be subjected to channelized runoff.

The EFED assumes that runoff and spray dnft will expose nontarget plants to a fixed
percentage of the application rate. This percentage of runoff is normally assumed to be
between 1% 2%, or 5%, depending on the mobility and water solubility of the active
ingredient. Since fluroxypyr MHE rapidly degrades to fluroxypyr acid in natural water.
fluroxypyr acid is considered the active ingredient in this assessment. Fluroxypyr acid is very
mobile in soil and is very soluable in water. The percent runoff is therefore assumed to be
5%. Spray drift exposure is assumed to be 1% and 5% of the application rate for ground and
aenal ‘applications, respectively.

For non-target terrestrial plants, EFED assumes a scenario in which plants are exposed
from sheet runoff. A treated site of 1 acre is assumed to drain into an adjacent area of 1 acre
where terrestrial plants may be impacted. In the scenario used for non-target semi-aquatic
plants, exposure from runoff is assumed to be from channelized runoff. A treated site of 10
acres 1s assumed‘ to drain into a distant low-lying area of | acre where semi-aquatic plants may

7
/7
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be impacted. Estimated environmental concentrations for terrestrial and semi-aquatic plants
are given in Table 23. Formulae for calculating these EECs given in Appendix A.

Table 23: Estimated Environmental Concentrations (EECs) For Terrestrial and Semi-Aquatic Plants

Runoff Loading Total Loading

Use Site. Spray Drift

Application Use Rate Runoff Sheet Channelized Loading Adjacent Area Semi-aquatic

Method (b ai/A) Value Runoff Runoff (Ib ai/A) (Sheet Runoff Arca

(Ib ai/A) (Ib ai/A) + Drift) (Channel Run-off

+ Drift)

Wheat, Barley. and

Oats

--Ground 0.125 0.0 0.00625 0.0625 0.00125 0.0075 0.06375

--Aerial 0.125 0.05 0.00375 0.0375 0.00625 0.01 0.04375

Unculiivated

Areas and

Volunteer Potato

Control in Wheat.

Barley. and Oats A -

--Ground 0.25 0.05 0.0125 0.128 0.0025 0.013 0.127%

--Aerial 0.25 0.05 0.0075 0.075 0.0125 0.02 0.0875

Risk to emerging seedlings was assessed by comparing the EECs listed above with
levels in the seedling emergence study that caused 25% mortality most sensitive test species.
The seedling emergence EC, for the most sensitive species, cucumber, 1s 0.075 1b ai/A.
Table 24 gives the risk quotients for emerging seedlings.
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Table 24. Exposure and Risk Quotients for Seedling Emergence Effects of Fluroxypyr MHE on Terrestrial and Semi-
aquatic Plants, Based on a Cucumber EC,, of 0.075 Ib ai/A

Application ' EEC
Use site Method Type of Plants Exposure Scenano (Ib ai’A) Risk Quotients
Wheat, Barley, Ground Spray Sheet runoff +spray drift
and Oals Terrestrial (%) ’ 0.0075 0.10
Channelized runoff + spray 0.064 0.85
Semi-aquatic drift (1%)
Wheal, Barley, Aerial Spray Sheet runoff +spray drift
and Qats Terrestrial %) 0.010 0.13
Channelized runoff + spray
Semi-aquatic drift (5%) 0.044 0.59
Uncultivated Ground Spray Sheet runoff +spray dnft
Areas and Terrestrial (1%) 0.015 0.20
Volunteer Potato
\(i’ohnel;:)l g:arlcy Channelized runoff + spray
> 3y .. - da o ‘ RE 7
and Oats Semi-aquatic faft (1%) 0.13 !
Uncultivated Aerial Spray Sheet runoff +spray drfi.
Areas and Terrestrial 5%) 0.020 0.27
Volunteer Potato
Sv?hmr?l an ey Channelized runoff + spray
e, sarey: Semi-aquatic drift (5%) 0.088 1.2
and Oats

The nisk quotients indicate that use of fluroxypyr MHE at 0.25 b ai/A would pose risk
to nontarget plants in semiaquatic areas through effects on seedling emergence. However,
these risk quotients only slightly exceed the high risk LOC, indicating that this risk is only
marginal. Use on wheat, barley, and oats at 0.125 Ib ai/A poses negligible risk to nontarget -
plants through effects on seedling emergence.

Risk to emerging seedlings also was assessed based on the phytotoxicity of fluroxypyr
acid. Since fluroxypyr MHE rapidly degrades to fluroxypyr acid through base-catalyzed
hydrolysis and microbial-mediated metabolism, nontarget plants could be exposed to runoff
containing fluroxypyr acid. The seedling emergence EC,; for the most sensitive species,
cotton, is 0.025 Ib ai/A. Table 25 gives the risk quotients for emerging seedlings.
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Table 25. Exposure and Risk Quotients for Seedling Emergence Eftects of Fluroxypyr Acid on Terrestrial and Semi-
aquatic Plants, Based on a Cotton EC,, of 0.025 b ai/A

Application EEC
Use site Method Type of Plants Exposure Scenario (Ib ai/A) Risk Quotients
Wheat, Barley, Ground Spray Sheet runoff +spray dnft
and Oats Terrestrial (1 %) 0.0075 0.30
Channelized runoff + spray 0.064 2.6
Semi-aquatic drift (1%)
Wheat, Barley, Acnial Spray Sheet runoff +spray drift
and Oats Terrestrial %) 0.010 0.04
Channelized runoff + spray
Semi-aquatic drift (5%) 0.044 1.8
Uncultivated Ground Spray Sheet runoff +spray dnft
Arcas and Terrestnial (1%) 0.015 0.60
Volunteer Potato
Syohr::?l g;rley Channelized runoff + spray
’ N . . . <, . . 5.2
and Oats Semi-aquatic drfi (1%) 0.13 N
Uncultivated Acrial Spray Sheet runoff +spray drift
Areas and Terrestnal 5%) . 0.020 0.80
Volunteer Potato
SV(;“"?I an ley Channelized runoff + spray
cal, Barey, Semi-aquatic drift (5%) 0.088 33
and Oats

The risk quotients indicate that if fluroxypyr MHE is transformed to fluroxypyr acid
before reaching nontarget plants, then all uses at 0.125 1b ai/A or greater would pose risk to
nontarget plants in semiaquatic areas through effects on seedling emergence. Risk to plants in
terrestrial habitats would be minimal.

The vigor of nontarget plants can also be harmed through impacts of spray drift on
deposition on vegetation. The EEC for spray drift deposition was compared to the vegetative
vigor EC,, to assess this risk. Table 26 gives the RQ for effects on vegetative vigor

Table 26. Exposure and Risk Quotients for Vegetative Vigor Effects on Terrestrial and Semi-asquatic Plants, Based on i
Cotton EC,, 0of 0.0012 Ib ai/A

Use site Application Method Rate (Ib av’'A) Spray Drift EEC (b avA) Risk Quotients
Wheat, Barley, and Ground Spra_\' 0.125 1% 0.00125 1o
Qats

Acrial Sprav 0.125 $% 0 00628 32
Uncultivated Areas Ground Spray 0.25 1% 0.0025 21

and Volunteer

Potato Control in

Wheat, Barley, and Acrial Spray 0.25 5% 0.0125 H)
—Qatg

All nsk quotients for vegetative vigor meet or exceed the LOC of 1 for high risk to

/7
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nontarget plants. Therefore, spray drift from these uses of fluroxypyr MHE poses a risk to
nontarget plants. The risk are marginal for ground applications, but more significant for aerial
applications. These uses may harm threatened and endangered species of terrestrial and
_semiaquatic plants. '

ii. Aquatic Plants

Fluroxypyr MHE is predicted to degrade rapidly to fluroxypyr acid. However, no
acceptable data are available on the toxicity of fluroxypyr acid to aquatic plants. (A
supplemental study indicated that fluroxypyr acid has low toxicity to chlorella vulgaris, but
this is not an acceptable test species for test guideline 123-2.) Therefore, risk to plants was
assessed based on the parent compound, fluroxypyr MHE. Because aquatic plant toxicity tests
are static, the results reflect some exposure to the fluroxypyr acid as well as fluroxypur MHE.

The risk assessment for aquatic plants is incomplete at this time. The data submitied to
the Agency on the toxicity to a freshwater diatom was invalid and thus cannot be used in risk
assessment. Risk to aquatic plants could be greater than predicted by this assessment it
freshwater diatoms are more sensitive than the other aquatic plants tested.

Risk to aquatic vascular was assessed using the duckweed (Lemna gibba) as a model
species. Risk to non-vascular aquatic plants was assessed using a blue-green algae, Anabacna
flos-aquae, which was the most sensitive species nonvascular species tested. Exposure to
nontarget aquatic plants may occur through runoff or spray drift from adjacent treated sites.
Aquatic EEC’s were calculated using the GENEEC program. The risk quotients for
nonendangered plants were calculated by dividing the pesticide's peak EEC by the EC;,. For
threatened and endangered vascular plants, risk quotients were calculated by dividing the
pesticide's peak EEC by the NOEC for duckweed. There are currently no listed species of
nonvascular plants. Table 27 gives the risk quotients for aquatic plants.

Table 27. Risk Quotients for Aquatic Plants Based on Toxicity to a Vascular Plant, Duckweed (Lemna gibba), and
Nonvascular Plant, Manne Diatom (Skeletonemna cosiatum)

Risk Quotient
Rate EEC EC, NOEC
Use Site (Ib ai/A) Species (ppm) (ppm) (ppm) Non-target T&E Species
. plants (EEC/NOECH
(EEC/EC.)
Wheat, Barley, 0.125 duckweed 0.0056 >23 1.2 <0.00 <00}
and Oats
marine diatom 0.0056 0.29 0.18 0.019 0.031
Uncultivated Areas 0.25 duckweed 0.011 >23 1.2 <0.01 <0.01 -

and Volunteer
Potato Control in
Wheat, Barley. and marnine diatom 0.011 0.29 0.18 0.038 0.061

Oats
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All nisk quotients for aquatic piants are below the LOC of 1.0. Thus, these uses of
fluroxypyr MHE are predicted to pose minimal risk to aquatic plants, including threatened and
endangered species. This assessment is incomplete because data are not available on the
toxicity of fluroxypyr MHE on freshwater diatoms.

c¢. Risk Characterization

The parent compound, fluroxypyr MHE, is not predicted to occur in aquatic habitats in
significant amounts or for significant duration. Environmental fate information indicates that
fluroxypyr MHE rapidly degrades in water to fluroxypyr acid form through hydrolysis and
microbial metabolism. Therefore, whenever possible, the risk assessment for aquatic
organisms was based on the toxicity of fluroxypyr acid. However, even if this assessment was
based on fluroxypyr MHE, the results would still indicate minimal risk to aquatic organisms
other than marine/estuarine fish and mollusks. The risk quotients for marine/estuarine fish and
mollusks would exceed the LOC for risk to threatened endangered species (0.05) but not the
RQ for high risk to nonendangered species (0.5). Exposure to fluroxypyr MHE in marine and
estuarine environments would be particularly unlikely because saltwater and brackish water
tends to be alkaline, and hydrolysis of fluroxypyr MHE to fluroxypyr acid is rapid in alkaline
conditions (hydrolysis half-live at pH 9 is 3 days in sterile water). Furthermore. it is likely
that much of the fluroxypyr MHE in water would have time to degrade-to the acid form before
reaching marine or estuarine habitats. In conclusion, EFED has a high confidence in
concluding ‘minimal risk to all aquatic organisms, and no significant risk to aquatic threatened
and endangered species.

Risk quotients indicate that all uses of fluroxypyr MHE will pose a high risk to terrestrial
plants. The predominant risk is from exposure of foliage to spray drift. Risk quotients for ground
applications only marginally exceed the LOC, indicating a relatively minor risk. For aerial
applications, risk is greater due to the greater amount of spray drifi. For this exposure. risk
quotients were 5.2 for wheat, oats, and barley and 10 for other uncultivated use sites, as well as
volunteer potato control in wheat, barley, and oats. The standard label recommendations for
reducing spray drift would help to mitigate this risk.

4. Endangered Species

The proposed uses of fluroxypyr MHE on wheat, barley, oats, and uncultivated areas pose
a risk to threatened and endangered species of terreatrial plants. They do not pose a significant
risk to other threatened and endangered organisms.

5. Labeling Requirements

All producs should contain the following label statements:
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"This product is toxic to fish. For terrestrial uses, do not apply directly to water,
or to areas where surface water is present or to intertidal areas below the mean
high water mark. Do not contaminate water by cleaning of equipment or disposal
of wastes."
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Formulae_for_Calculating EECs
Terrestrial plants inhabiting areas adjacent to treatment sites

Unincorporated ground application:
Runoff Loading = maximum application rate (Ibs ai/acre) x runoff value
Dnft Loading = maximum application rate x 0.01
Total Loading = runoff (Ib ai/acre) + drift (Ib ai/acre)

Aerial applications:
Runoff Loading = maximum application rate (Ibs ai/acre) x 0.6 (assumed application efficiency)
x runoff value ‘
Dnft = maximum application rate (Ibs ai/acre) x 0.05
Total Loading = runoff (Ib ai/acre) + drift (Ib ai/acre)

Semi-aquatic_plants inhabiting wet low-lying areas

Unincorporated ground application:
Runoff Loading = maximum application rate (lbs ai/acre) x runoff value x 10 acres
Drift Loading = maximum application rate x 0.01
Total Loading = runoff (Ib ai/acre) + drift (Ib ai/acre)

Aerial applications:
Runoff = maximum application rate (Ibs ai/acre) x 0.6 (60% application efficiency assumed) x
runoff value x 10 acres
Drift = maximum application rate (lbs ai/acre) x 0.05
Total Loading = runoff (Ib ai/acre) + dnft (Ib ai/acre)
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Date: 2/24/98
Case No; 060640
Chemical No: 128959/128968-5

FLUROXYPYR/FLUROXYPYR MHE
DATA REQUIREMENTS FOR
ECOLOGICAL EFFECTS

Does EPA Have

Must Additional

Use Data To Satisfy Bibliographic Data Be Submitted
Data Requirements ! Composition' Pattern’ This Requirement? Citation under FIFRA3(c)(2)(B)?
: : ' (Yes, No)

6 Basic Studies in Bold

71-1(a) Acute Avian Oral, Quail/Duck TGAI 1.3 Yes 40244514, 40244516, 40244546 No
71-1(b) Acute Avian Oral, Quail/Duck (TEP) No ~No
71-2(a) Acute Avian Diet, Quail TGAI 1.3 ’ Yes 40244517, 40244547 No
71-2(b) Acute Avian Diet, Duck TGAI 1,3 Yes 42137301, 42137302 No
71-3 Wild Mammal Toxicity No No
71-4(a) Avian Repréductibn Quail TGAI 1.3 Yes 42137303 No
71-4(b) Avian Reproduction Duck TGA! 1.3 Yes 42137304 No
71-5(a) Simulated Terrestrial Field Study No No
71-5(b) Actual Terrestrial Field Study No No
72-1(a) Acute Fish Toxicity Bluegill TGAI 1,3 Yes 42137306, 44080307 No
72-1(b) Acute Fish ;I'oxicity Bluegitt (TEP) No No
72-1(c) Acute Fish Toxicity Rainbow Trout TGAI 13 Yes 40244518, 40244522, 42137307 No
72-1(d) Acute Fish Toxicity Rainbow Trout (TEP) No No
72-2(a) Acute Aquatic Invertebrate Toxicity  TGAI 13 Yes 402444524, 42137308 No
72-2(b) Acute Aquatic Invertebrate Toxicity (TEP) No | No
72-3(a) Acute Estu/Mari Tox Fish TGAl 1.3 Yes 44080308, 44080309 No
72-3(b) Acute Estu/Mari Tox Mollusk TGAI 1,3 Yes 44080310, 44080311 No
72-3(c) Acute Estu/Mari Tox Shrimp TGAI 13 Yes 44080312, 44080313 No

*In Bibliogr'aphic Citation column indicates study may be upgradeable
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Date’ 2/24/98
Case No: 060640
Chemical No: 128959/128968-5

FLUROXYPYR/FLUROXYPYR MHE
DATA REQUIREMENTS FOR
ECOLOGICAL EFFECTS

Does EPA Have Must Additional
. Use Data To Satisfy Bibliographic Data Be Submitted
Data Requirements ‘ Composition’ Pattern? This Requirement? Citation under FIFRA3(c)(2)(B)?
) (Yes, No)

72-3(d) Acute Estu/Mari Tox Fish (TEP) No No

72-3(e) Acute Estlu/.M"alri ‘Tox Mollusk (TEP) No No

72;3(0 Acute Estu/Mari Tox Shrimp (TEP) No No

72-4(a) Early Life-Stage Fish No No

72-4(b) Live-Cycle Aquatic Invertebrate No No

72-5 Life-Cycle Fish" No No

72-6 Aquatic Org. Accumulation No 44080348 Yes

72-7(a) Simulated Aquatic Field Study No No

72-7(b) Actual Aquatic Field Study No No

122-1(a) Seed Germ./Seedling Emérg. No No

122-1(b) Vegetative Vigor ) No No

122-2 Aquatic Plant Growth No No

123-1(a) Seed Germ./Seediing Emerg. TGAI 13 Yes 44080335 No

123-1(b) Vegetative Vigor TGAI 1,3 - Yes 44080335 ) No

123-2 Aquatic Plant Growth TGAI ) 1.3 Partial ‘44080336, 44080337, 44080338, Yes'

44080340

124-1 Terrestrial Field Study No No

124-2 Aquatic Field Study No No

141-1 Honey Bee.Acute Contact TGAI 13 Yes 42137313, 42137314 No

141-2 Honey Bee Residue on Foliage No No

141.5 Field Test for .Pollinator's No No

. ]
ey "A new quatic plant toxicity test with a freshwater diatom is required to replace an invalid study (MRID 44080339).

* In Bibliographic Citation column indicates study may be upgradeable



'Composition: TGAI=Technical grade of the active ingredient; PAIRA=Pure active ingredient, radiolabeled; TEP=Typical end-use product

*Use Patterns: 1=Terrestrial/Food; 2=Terrestrial/Feed; 3=Terrestrial Non-Food; 4=Aquatic Food; 5=Aquatic Non-Food (Outdoor); 6=Aquatic Non-Food (Industrial); 7=Aquatic Non-Food
(Residential); 8=Greenhouse Food; 9=Greenhouse Non-Food; 10=Forestry; 11=Residential Outdoor; 12=Indoor Food; 13=Indoor Non-Food; 14=indoor Medical,
15=Indoor Residential
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CONCLUSIONS

Degradation - Photodegzadation in Water

1. ThIs study is SCIentIﬁcally vahd and provides USeful Informatlon on the photodegradatlon
of [2;6-'“C]fluroxypyr MHE (4-amino-3,5- -dichloro-6-fluoro- pyrldyloxyacetlc aCld 1-
" methylheptyl estér) and [2, 6-"‘C]ﬂuroxypyr (4- am1no-3 5-dichloro- 6-fluoro--
pynidyloxyacetic-acid), the-acid equivalent, in pH 5 aqueous buffer solutions. Although
approximately one third of the activity in-[2,6-'*C]fluroxypyr MHE treated samples was




2

adsorbed on sample v1als dunng the 1ncubat10n penod the lack of photolytic degradation
does not invalidate the study. : :

- 2.0 . This study meets Subdivision N' Guldelmes for the fulﬁllment of EPA data requ1rements
L . on photodegradatlon in water. . »

B R Radlolabeled [2 6-“‘C]ﬂuroxypyr MHE at 0. 051 ppm appeared to be stable (reglstrant-
- calculated, extrapolated half-life of 197 days).in pH 5 sodium phosphate buffer solution
.. ' that was irradiated with natural sunlight at approximately 25°C for 34 days. .Following
.. 34 days. of irradiation, 88.3% of the applied rad10act1v1ty remained as;parent [2,6-
L 4C)fluroxypyr MHE and 1.6% of the applied radioactivity was- present as the fluroxypyt
T .,'ac1d equivalent.: The only confirmed minior degradate at 34 days posttreatment was 4-
".-amino-3;5- dlCthI'O 6- ﬂuoro—2-methoxypynd1ne (methoxypyndme unspecified -
) 'concentratlon) ‘The tentatively identified minor degradate 4-amino-3,5-dichloro-6-
fluoro-2-pyridinol (dlchloropyndlnol) was present in one replicate at 34 days
" posttreatment at. approxxmately 1.1% of the applied radioactivity. An unidentified HPLC
-peak contained 5% of the applied radioactivity at 34 days posttreatment. In the dark
‘control solutions 98.4% of the applied radioactivity remained as parent [2,6- -
"14C]fluroxypyr MHE following 34 days of incubation. In a supplemental study, [2,6-
- “C]fluroxypyr MHE was stable (registrant-calculated, extrapolated half-life of 552 days)
- in natural water (collected from Brewer Lake, ND) that was 1rrad1ated for 28 days under
sumlar condmons - S

Radiolabeled [2,6-"“C]fluroxypyr (acid equivalent), at 0.044 ppm, appeared to be stable .
(registrant-calculated, extrapolated half-life of 429 days) in pH 5 sodium phosphate
buffer solutlon that was irradiated with natural sunlight at approx1mately 25 °C for 34

* days.” Following 34 days of irradiation, 94.7% of the applied radioactivity was present as
[2,6- ”C]ﬂuroxypyr (acid equivalent). The tentatively identified minor degradate 4-

. amino-3,5-dichloro-6-fluoro-2- pyridinol was present at approximately 2.7% of the
applied radioactivity at 34 days posttreatment. An unidentified peak contained 2% of the
-applied radioactivity at 34 days posttreatment. In the dark coritrol solutions, 98.8% of the .

- -applied radioactivity remamed as [2 6-"‘C]ﬂuroxypyr (ac1d equlvalent) followmg 34 days
»_of mcubatlon

L -METHODOLOGY -

: The photoly51s of ﬂuroxypyr in aqueous buffer solution was exammed at approx1mately
.. 25 °C using two radiolabeled compounds, [2, 6-"‘C]ﬂuroxypyr MHE (4-amino-3,5-
" dichloro-6- -fluoro-pyridyloxyacetic acid, 1-methylhepty! ester) and [2,6-"C]fluroxypyr,
- - the acid equivalent (4-amino-3,5-dichloro-6- -fluoro-pyridyloxyacetic acid), each dissolved
=+ inmethanol. 'An additional photoly51s study of [2 6-"‘C]ﬂuroxypyr MHE was performed
.. ina natural water system.
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Radiolabeled [2,6-'“C]fluroxypyr MHE (radiochemical purity 98.5%, specific activity
25.1 nCi/pmole) was added at a concentration-of 0.051 ppm to pH 5 (0.01 M sodium
* phosphate) aqueous buffer solution that was sterilized by steam autoclave and to filter-
"~ sterilized (0.2 p) natural water (pH 8:2) collected from Brewer Lake, ND. -Solutions

* - contained in autoclaved quartz glass vials were shaken for'5 minutes and then 1ncubated

at 21.1-26.7oC (momtonng flask or vial' temperature) in an outdoor circulating water

" bath. Control solutlons in vials covered with foxl were shaken and mcubated

srmultaneously w1th the samples:. Temperatures were rnomtored using temperature
‘probes inserted into the water bath and a sample vial (Figure 2, p. 62).. Because volatrllty ,
.. of [2, 6-“‘C]ﬂuroxypyr MHE was low, volatile traps were not utilized (pp 33-34). -

o Samples were irradiated. at l\/hdland MI (43.5° North and 84 ° West), for 34 days (8/6/91 .
“to 9/9/91) and. 28 days (9/ 12/91 to 10/ 10/91) for the pH 5 buffer and natural water
systems, respectively. The spectral distribution-and light intensity were measured using a
- spectrophotometer; mean irradiance was détermined to be 17,973 kJ m?day"! for the pH 5
buffer system and 11,380 kJ m2day" for thé natural water system. Aliquots of both
"systems were- removed for analysis at éach sampling mterval to determine sterility, pH,

and total radioactivity by LSC. Duplicate samples were removed from pH 5 buffer
-systems for analysis at 0, 7, 17, 24 .and 34 days posttreatment and from natural water
systems at0, 4, 8,15 and 28 days posttreatment ' -

_Radiolabeled [2;6-"‘C]ﬂuroxypyr, the acid',equivalent, (radiochemical purity 98.9%,
specific activity 27.4 pCi/pmole) was added at a concentration of 0.044 ppm to pH 5
(0.01 M sodium phosphate) aqueous buffer solution that was sterilized by steam
autoclave. Samples were shaken and maintained at. 15.6-26.6 °C in an incubator under
natural sunlight as described above for [2, 6-"‘C]ﬂuroxypyr MHE in the pH 5 buffer
system; control solution vials were wrapped in foil as described prevrously Duplicate
samples were. removed from pH $ buffer systems for analysns at O 17 and 34 days

E posttreatment

Samples were extracted by shakmg with methanol. Trrphcate ahquots of each test
.solution were analyzed for total radioactivity by LSC (p.23); detection limits were 1.8 -
ppb for [2,6-"*C]fluroxypyr MHE and 1.3 ppb for [2,6-"“C]fluroxypyr, the acid equivalent .
(p. 29). Aquuots of each solution were analyzed by reverse- phase HPLC (Waters p-
bondapak C18 column) with a mobile phase gradient (solvent A:solvent B: 80:20 to

. 40:60.t0 0:100, v: v) of H,0O:glacial acetic acid (990:10, v:v; solvent A) and

‘acetonitrile:glacial acetic acid (990:10, v:v; solvent B); both UV (278 nm) and"
radioactive flow detection were utilized (pp. 24 and 39). Detection limits for HPLC

-analyses were 1.8 ppb for [2,6-"*Clfluroxypyr MHE and 1.3 ppb for [2,6-"“C]fluroxypyr,

- the acid equivalent (p. 24). To confirm HPLC results, extracts were separated and
analyzed using one-dimensional TLC performed on silica gel plates that were developed
in acetonitrile:water: 1sopr0panol (75: 20:5, v:viv; p. 25) detectlon llmrts were not
reported.. :



To confirm the sterilify of the solutions throughout the incubation period ‘'samples were
analyzed for microbial growth at each sampling interval. Culture plates of autoclaved
\ agar were analyzed visually for rmcroblal growtn

’ DATA SUMMARY

[2 6- "‘Clﬂuroxvnyr MHE

Radlolabeled [2, 6-’4C]ﬂuroxypyr MHE (radlochemlcal punty 98 5%) at 0. 051 ppm,
appeared to be stable (reglstrant-calculated extrapolated half-life of 197'days) in pH 5.
sodium phosphate buffer solution that was irradiated with natural sunlight at-
“approximately 25’ °C (range of 21.1- -26.7 °C) for 34 days (Figure 12, p. 72). Degradate

~ concentration data were not presented for- thé pH 5 buffer systems. Based on results
- discussed briefly in the text (p. 27), 88.3% of thé applied radioactivity was present as
parent [2,6-"*C]fluroxypyr MHE and 1.6% of the applied radioactivity was present as the

* fluroxypyr acid equivalent following 34 days of irradiation; however, these data are based

" on the mean éoric_:entration'of.two replicates, one of which was determined to be non-
sterile at 34 days posttreatment (see comment #10). The only confirmed minor degradate

“in pH 5 buffer solution following 34 days.posttreatment was methoxypyridine -
(unspecified concentration). The tentatively identified minor degradate dlch]oropyndmol
was present in one replicate at 34 days posttreatment at approximately 1.1% of the -
applied radioactivity. 'An unidentified HPLC peak contained approximately 5% of the
applied radioactivity at 34 days posttreatment; the study authors attributed this peak to
multiple components. In the dark control solutions, 98.4% of the applied radioactivity
remained as parent [2,6-"C]fluroxypyr MHE following 34 days of incubation. In an '
additional study, [2,6-"*C)fluroxypyr MHE was stable (registrant-calculated, extrapolated
half:life of 552 days) in natural water (collected from Brewer Lake, ND) that was
irradiated for 28 days under similar conditions. Data for the natural water system are

~ presented in Table VI (p. 43).

Based on LSC data, the material balances throughout the incubation were 89.89% to -

103.34% of the applied radioactivity for the pH 5 buffer system (Table VIII, p. 45).

Based on HPLC data, the material balances throughout the incubation were 94.8% to
102.6% of the apphed radloactmty for the pH 5 buffer systern (Table X111, p. 60).

[2 6—"‘C]ﬂuroxygyr (ac1d equnvalent) ‘

_ Radlolabeled [2 6-"‘C]ﬂu:oxypyr (acid equivalent; radiochemical purity 98. 9%) at 0.044
. ppm,-was stable (registrant-calculated, -extrapolated half-life of 429 days) in pH 5 sodium
phosphate buffer solution that was irradiated with natural sunlight at approximately 25 °C
(range of 15.6-26.6 °C) for 34 days (Figure 13, p. 73). Tabular degradate concentration
data were not presented for the pH 5 buffer systems. Based on results discussed briefly in



1.

the text (p. 27), 947% of the applied radioactivity was present as [2,6-"‘C]ﬂuroxypyr
(acid equivalent) following 34 days of irradiation. The tentatively identified minor
degradate 4- amino-3,5-dichloro-6-fluoro-2- pyridinol was present at approximately 2.7%

... of the'applied radroactrvrty at 34 days posttreatment . An unidentified peak contained 2%
" of the applied radioactivity at 34 days posttreatment. In the dark control sojutions, 98.8%
- of the applied radioactivity remamed as [2 6-"‘C]ﬂuroxypyr (acrd equlvalent) followmg

.34 days of. 1ncubat10n : :

~'Based on LSC data, the. matenal balances throughout the 1ncubat10n were 100 24% to
-+ 102:22% of the applied radloact1v1ty for the pH'5 buffer system (Table VIII, p- 45). .
. - Based on'HPLC data, the material balances throughout the incubation were 95.2% to .
Lo 105 3% of the apphed radroactmty for the pH 5 buffer system (Table X111, p: 60).

' COMMENTS

: Complete resrdue concentration data for the pH 5 buffer systems were not, presented 1 in

tabular form in the results section. Instead, a brief (partial) dlscussron of the results were
mcluded in the text of the study (p. 27).- Parent concentratlon data are mcluded in Figures

12 and 13 (pp. 324 3).

The study authors stated that a minimum of one thrrd of the act1v1ty in [2 6-

. “C]fluroxypyr MHE treated samples was adsorbed on sample vials during the incubation -

period, and that acceptable radioactivity recoveries were achieved only with the addition
of methanol after the incubation period and prior to analysis. However, the adsorbance of
[2,6- 14C]fluroxypyr MHE to the glass vials would decrease the effective solution

‘concentration during the incubation and affect the study results

"The reported flask (vial) temperatures for the pH 5 buffer systems treated with the parent
. compound varied between 21.1 °C and 26.7 °C throughout the incubation (Table XII, pp.

49-54). Although the study authors reported a mean flask temperature of 24.1 + 1.20 °C,
this value was the mean temperature for all data obtained from systems treated either with

_the parent compound or w1th the acid equrvalent

Method vahdatlon data were not mclu_ded in the study.

Reported registrant-caleulated half-lives of [2, 6-”C]ﬂuroxypyr MHE and [2,6- |
1“C]ﬂuroxypyr (acid equivalent) in pH 5 buffer solution were 197 and 429 days,

respectrvely These half-lives were estimated assuming the continuation of the apparent
degradation pattern beyond the scope of the observed data However, data which appear

linear may become curvilinear with time.



10.

11.

12.

13..

- The study authors stated that, in a prior investigation, the rapid hydrolysis of [2,6-

14CJfluroxypyr MHE to [2, 6-"Clflurcxypyr (acid equlvalent) was found to be base
catalyzed (p. 19), as indicated by half-lives of 3.5, 454 and >-454 days, respectively, for
parent ﬂuroxypyr in stenle pH 9 7 ard 5 buffer solutlons (incubation condmons not

o reported)

A phosphate buffer system (0. 01 M sodlum phosphate) was utrllzed to study the
' photodegradatlon of [2, 6-”C]ﬂuroxypyr MHE and [2, 6-'C]fluroxypyr (acid equivalent);
- 1t is recommended that borate or acetate buffers be utxhzed to rmmrmze buffer effects '

/

) The actual pH of the buffer solutlons aﬁer stenhzatlon was pH 4.93° (p 21) and ranged ,
- from pH >4.5 to pH <5 during the mcubatlon period (Table III p.-40). " :

- Only three samphng 1ntervals were used to determirie the half life of [2 6-“‘C]ﬂuroxypyr

(acid equivalent) in pH 5 buffer solutlons a minimum of four samplmg mtervals is
recommended.

The majority of the samples remained sterile throughout.the irradiation period. However,

growth occurred on one of the culture plates of the [2,6-"*C]fluroxypyr MHE and the
[2,6-"*C]fluroxypyr (acid equivalent) treated buffer solutions following 34 days

posttreatment. The reviewer notes a greater apparent degradation of the parent compound

in the non-sterile replicate in comparison with that occurring in the sterile replicate (p.
32). In addition, growth occurred on the edge of the non-irradiated control culture plates
of the [2,6- "‘C]ﬂuroxypyr MHE treated buffer solutions followmg 24 and 34. days
posttreatment < :

Quantum yield was calculated usmg measured absorbance, molar absorbance, and
irradiance values for [2, 6-“C]ﬂuroxypyr MHE along with similar measurements from the
chemical actinometer p-nitroacetophenone (pp. 29-31).. The study authors reported a -
quantum yield value of 0.0256. This value was calculated using different time and -

‘location values (for the actinometer) than those: utlllzed in this study; values were -

obtained from a data table of solar irradiance in fall at 40 ° North latitude. The study A
authors stated that this experiment was actually conducted in the late summer (8/6/91 to
9/9/91) at 43. 50 North latitude (Mldland MI)

-Pages cited in the review refer to study page nurnbers on the black line found at the

bottom of the page.

Temperature and solar irradiance data were not collected from 8/28/91 to 8/30/91 due to-

' eleetﬂcal power failure (pp. 47, 52 and 76).’
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CONCLUSIONS

Degradation - Photodegradation on Soil

1. Thisstudy is scientifically valid and provides useful information on the photodegradation
of [2,6-"*C]fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro- pyrldyloxyacetlc acid, 1-
methylheptyl ester) on soil.
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This study meets Subdivision N Guidelines for the fulfillment of EPA data requirements
on photodegradation on soil.

Radiolabeled [2,6-"*C]fluroxypyr MHE, at a treatment rate of 4 mg/cm?, degraded with a
registrant-calculated, extrapolated half-life of 152.7 days on air-dried (5.9% moisture
content) clay loam soil sample (Barnes loam series) incubated at approximately 25° C for
30 days in natural sunlight. Using the mean fluroxypyr-MHE percent of the applied '
radioactivity data and first-order linear regression (see comment #15), the extrapolated

_half-life was estimated to be 119 days (r> = 0.88, n = 6). The discrepancy between half-

life estimates should not affect the validity of the study because fluroxypyr-MHE does

* not significantly photodegrade onsoil.

All reported concentration values were means calculated by the reviewer. Parent
compound in the irradiated soils decreased from an initial 92.91% of the applied
radioactivity to 85.53% by 7 days posttreatment and to 75.01% by 30 days posttreatment.
The minor degradate, fluroxypyr (4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid;
the acid equivalent), was present at a maximum concentration of 8.89% of the applied-
radioactivity at 3 days posttreatment. Nonextractable radioactivity in the irradiated soil
was a maximum of 2.78% of the applied radioactivity at 14 days posttreatment.
Radiolabeled *CO, accounted for a maximum of 0.16% of the applied radioactivity at 30
days posttreatment. In the dark controls, 79.14% of the applied radioactivity remamed as
parent [2,6-*C]fluroxypyr MHE following 30 days of incubation.

In a supplemental study, radiolabeled [2,6-'*C]fluroxypyr MHE, at a treatment rate of 4
mg/cm?, degraded with a registrant-calculated half-life of 0.78 days on moist (22.7%
moisture content) clay loam soil incubated at approximately 25° C for 32 days in natural
sunlight. Sampling intervals were inadequate to accurately establish the half-life of [2,6-
1“C]fluroxypyr MHE on the moist soil. Greater than 50% (87.20% to 6.08%) of the
parent compouhd degraded on the moist soil between 0 and 3 days posttreatment (the
next sampling interval). In addition, duplicate samples were not utilized; therefore, half-

" lives and residue concentrations were obtained from single samples. The concentration

of parent in the irradiated soils decreased from an initial 87.20% of the applied
radioactivity to 6.08% by 3 days posttreatment and to 1.19% by 32 days posttreatment.
The major degradate, fluroxypyr (acid equivalent), was present at a maximum
concentration of 77.91% of the applied radioactivity at 10 days posttreatment. The minor

~ degradate, 4-amino-3,5-dichloro-6-fluoro-2-pyridinol, was present at a maximum

concentration of 0.92% of the applied radioactivity at 10 days posttreatment.
Nonextractable radioactivity in the irradiated soil was a maximum concentration of
10.51% of the applied radioactivity at 10 days posttreatment. Radiolabeled volatiles,
mainly “CO,, accounted for a maximum of 0.10% of the applied radioactivity at 10 days
posttreatment. In the dark controls, 0.71% of the applied radioactivity remained as parent
[2,6-"“C]fluroxypyr MHE followmg 32 days ofmcubatlon
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METHODOLOGY

Subsamples (approximately 2.5 g) of Bames loam soil (collected from Cass County, ND;
39% sand, 30% silt, 31% clay, 2.52% organic carbon, pH 7.8, CEC 20.1; see comment
#6) were weighed.into quartz glass round bottom flasks to form a 1-mm laver, treated at
4 mg/cm? (mode of application not specified) with [2,6-"*C)fluroxypyr MHE (4-amino-
3,5-dichloro-6-fluoro-pyridyloxyacetate; radiochemical purity >99%, specific activity
25.1 mCi/mmole), dissolved in acetone, and mixed. Two sample sets were prepared; one
.sample set was used in an air-dried state (5.9% moisture content) while the second set
was moistened to field capacity (22.7% moisture content). The moisture level of the
moist soil samples was maintained throughout the incubation. All flasks containing soil
samples (except for day 0) were fitted with volatile traps, shaken, and incubated at 19.2-
34.2 °C (flask temperature for air-dried samples) or 8.3-33.4 °C (flask temperature for

. moist samples) in an outside circulating water bath; temperatures were monitored using
temperature probes inserted into the water bath and a sample vial (Figure 3, p. 56).
Control solutions, in vials covered with aluminum foil, were incubated simultaneously
with the samples. Air-dried and moist soil samples were irradiated at DowElanco,
Midland, MI (43.37 ° North and 84.13 ° West), for 30 days (6/24/91 to 7/24/91) and 32
days (7/19/91 to 8/20/91), respectively. The spectral distribution and light intensity were
measured using a spectrophotometer. Mean daily irradiances were determined to be
23,452 kJ m?, 21,415 kJ m? and 17,598 kJ m? for June, July and August, respectively
(Appendix B, p. 69); mean daily irradiances and total irradiance were not reported for
each incubation period. Duplicate samples of air-dried and dark control soils were
removed for analysis at 0, 1, 3, 7, 14 and 30 days posttreatment. Moist soil samples and
dark controls were removed for analysis at 0, 3, 10, 21 and 32 days posttreatment.
Duplicate samples of moist soils were not utilized. Soil samples were stored frozen prior
to extraction; length and conditions of sample storage were not reported (see Comment
#3). : '

At each sampling interval, soil samples were transferred from the flasks to darkened
centrifuge tubes. Soil samples were extracted for one hour by shaking with 1 ¥
HCl:acetone (5:95, v:v) followed by centrifugation; the supernatant was decanted and the
extraction procedure was repeated twice (with the addition of vortexing). Post-extracted
moist soil samples were air dried and extracted by shaking for 24 hours with 1 ¥ NaOH
followed by centrifugation; the supernatant was decanted and the extraction procedure
was repeated once. Supernatants were stored frozen (unspecified temperature) until
analysis.

Aliquots of the each extract were analyzed by LSC for total radioactivity; detection limits
were not reported. Extracts were diluted (1:1, v:v) with distilled, deionized water prior to
‘HPLC analyses. Aliquots of the acetone extracts were analyzed by reverse-phase HPLC
(Novapak.C18 column) with a mobile phase gradient (solvent A:solvent B: 80:20 to -
40:60 to 0:100, v:v) of H,0:0.5% acetic acid:0.05% dimethyloctylamine (unspecified -

/
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volume ratio; solvent A) and acetonitrile:0.5% acetic acid:0.05% dimethyloctylamine
(unspecified volume ratio; solvent B); both UV (254 nm) and radioactive flow detection
were utilized (Table V, p. 34). Aliquots of the NaOH extracts (performed only on moist
samples) were analyzed by reverse-phase HPLC (Novapak C18 column) with a mobile
phase gradient (solvent A:solvent B: 100:0, 60:40, 0:100, v:v) of H,0:0.5% acetic
acid:0.05% dimethyloctylamine (unspecified volume ratio; solvent A) and
acetonitrile:0.5% acetic acid:0.05% dimethyloctylamine (unspecified volume ratio;
solvent B); both UV (254 nm) and radioactive flow detection were utilized (Table VI, p.
35). Detection limits were not reported for HPLC analyses. :

To determine nonextractable residues, post-extracted soil subsamples were analyzed for
total radioactivity using combustion followed by LSC.

Volatile traps containing a polyurethane foam plug, activated carbon and Ascarite (CO,

absorbent) were analyzed at each sampling interval. The foam plugs and activated carbon
were extracted in acetone and analvzed for total radioactivity by LSC. The Ascarite was .
extracted in distilled, deionized water and analyzed for total radioactivity by LSC (p. 23). -

To confirm the viability of the air-dried soil, subsamples of soil were placed in tubes

containing sterilized trypticase soy broth and incubated at 25°C for four days. Following
incubation, tubes were analyzed visually for microbial growth.

DATA SUMMARY

Air-dried Soil

Radiolabeled [2,6-"*C]fluroxypyr MHE (radiochemical purity >99%), at a treatment rate
of 4 mg/cm?, degraded with a registrant-calculated, extrapolated half-life of 152.7 days on

_air-dried clay loam soil (5.9% moisture content) incubated at approximately 25 °C (range
of 19.2-34.2 °C) for 30 days in natural sunlight. All reported concentration values were
nmeans calculated by the reviewer based on data provided for individual replicates (Table
VII, p.36). The mean concentration of parent in the irradiated soils decreased from an
initial 92:91% of the applied radioactivity to 85.53% by 7 days posttreatment, and was
present at 75.01% at 30 days posttreatment (Table VII, p. 36). The minor degradate,
fluroxypyr (acid equivalent), was present at all sampling intervals with a maximum mean
concentration of 8.89% of the applied radioactivity at 30 days posttreatment.
Nonextractable radioactivity in the irradiated soil was a maximum of 2.78% of the
applied radioactivity at 14 days posttreatment (Table VII, p. 36). Radiolabeled '“CO,
accounted for a maximum of 0.16% of the applied radioactivity at 30 days posttreatment
(Table VI, p. 36). In the dark controls, 79.14% of the applied radioactivity remained as
parent [2,6-"*C]fluroxypyr MHE following 30 days of incubation (Tables VIII, p. 37).
During the study, the material balances were 96.76-99.87% of the applied radioactivity
for the irradiated soil samples (Table VII, p. 36).
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Moist Soil

Radiolabeled [2,6-"C]fluroxypyr MHE (radlochemlcal purity >99%), at a treatment rate
of 4 mg/cm?, degraded with a registrant-calculated half-life of 0.78 days on clay loam soil
moistened to field capacity (22.7%) and incubated at approximately 25°C (range of 8.3-
33.4 °C) for 32 days in natural sunlight. However, because greater than 50% of the parent
compound degraded between 0 and 3 days posttreatment (the next sampling interval),
sampling intervals were inadequate to accurately establish the half-life of [2,6-
“C]fluroxypyr MHE in this portion of the study. In addition, duplicate samples were not
utilized and half-lives and residue concentrations were based on data obtained from single
samples. The concentration of parent in the irradiated soils decreased from an initial
87.20% of the applied radioactivity to 6.08% by 3 days posttreatment and to 0% by 21
days. The 21-day posttreatment values were questionable, however, based on the low
material balance (82.42%) observed at that interval as well as the slightly greater level of
recovered radioactivity (1.19%) observed at 32 days posttreatment (Table IX, p. 38). The
major deoradate

* 4-amino-3,3-dichloro-6-fluoro- pyndyloxyacetlc acid (ﬂuroxypyr the acid
equlvalent)

was initially present 4t 15.47% of the applied radioactivity, increased to a maximum
concentration of 77.91% at 10 days posttreatment and was present at 74.56% at 32 days
posttreatment. The minor degradate, 4-amino-3,5-dichloro-6-fluoro-2-pyridinol, was
detected in irradiated soils at 0.65% of the applied radioactivity at 3 days posttreatment -

~ and was present at a maximum concentration of 0.92% at 10 days posttreatment; -
concentrations were determined in the NaOH extract only (Table IX, p. 38).
Radioactivity in the NaOH (caustic) extracts was 0.85% of the applied radioactivity at 0
days posttreatment and increased to 33.76% at 32 days posttreatment. Nonextractable
radioactivity in the irradiated soil was a maximum concentration of 10.51% of the applied
radioactivity at 10 days posttreatment and was 9.22% at 32 days posttreatment (Table IX,
p. 38). Radiolabeled volatiles, mainly "*CO,, accounted for a maximum of 0.10% of the
applied radioactivity at.10 days posttreatment and were 0.02% at 32 days posttreatment
(Table IX, p. 38). In the dark controls, 0.71% of the applied radioactivity remained as
parent [2,6-"C}fluroxypyr MHE following 32 days of incubation (Table X, p. 39).
During the study, the material balances were 82.42-101.39% of the apphed radioactivity
for the irradiated soil camples (Tables IX, p. 38)

COMMENTS
1. Sampling intervals were inadequate to accurately establish the half-life of [2,6-
"C]fluroxypyr MHE on the moist soil. Greater than 50% (87.20% to 6.08%) of the
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parent compound degraded on the moist soil between 0 and 3 days posttreatment (the
next sampling interval; Table IX, p. 38). -

The reported flask temperatures for the treated soil samples were not held constant (at the
recommended 25 = 1 °C) throughout the incubation period, but varied from 19.2 to 34.2
°C for the air-dried soil samples and from 8.3 to 33.4 °C for the moist soil samples
(Tables XIII and X1V, pp. 44-51). The study authors reported mean flask temperatures of
25.8 + 2.7 °C for the air-dried soil samples and 25.1 £ 2.5 °C for the-moist soil samples

(p. 24).

The study authors stated that flasks of day 0 soil samples were stoppered, covered in
aluminum foil and stored in a freezer prior to extraction (pp. 19-20); length and
conditions of sample storage were not reported. Storage information concerning samples
removed at other intervals was not submitted. A

Detection limits for LSC and HPLC analyses were not reported.

Replicate soil samples were not utilized to study the photolysis of [2,6-*C]fluroxypyr
MHE on moist soil. The use of single samples is generally not considered to be good
laboratory practice; at a minimum, duplicate samples should be used.

Based on sand, silt and clay perceﬁtages reported in Table IV, the test sample from the
Barnes loam soil is in the clay loam textural class. This variability should not affect the

study results.

The study authors stated that one of the replicates of the air-dried day 30 samples was -
contaminated with strong caustic from the Ascarite trapping material (p. 26). Therefore,
the sample was not used to calculate the half-life of [2,6-"*C]fluroxypyr MHE on the air-

dried soil.

The study authors stated that [2,6-'*C]fluroxypyr MHE was applied at a rate of 4 mg/cm?,

" an application rate equivalent to one times the ﬁeld rate of 400 g ai/hectare (p. 18).

The reported registrant- calculated half life of [2,6- MC]ﬂuroxypyr MHE on air-dried clay
loam soil was 152.7 days. This half-life was estimated assuming the continuation of the
apparent degradation pattern beyond the scope of the observed data (Figure 10, p. 63).
However, data which appear linear may become curvilinear with time.

The material balance was questionable for one of the moist soil samples treated with [2,6-

. "“Clfluroxypyr MHE; a recovery of 82.42% of the applied radioactivity was observed at

21 days posttreatment (Table IX, p. 38). The relatively "low" material balance may
explain the pattern of decreasing and then increasing concentration of the parent and the
major degradate in'the soil.
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The reported mean daily irradiance values were 23,452 kJ m?® for June, 21,415 kJ m? for
July and 17,598 kJ m? for August (appendix B, p. 69). However, mean daily irradiances
and total irradiance were not reported for the 30-day (6/24/91 to 7/24/91) air-dried soil
study or the 32-day (7/19/91 to 8/20/91) moist soil study. Atmospheric cover and general
weather conditions during the incubation periods were not reported.

In reference to Table IX (p. 38), the reviewer assumed that the degradate pyridinol was 4-
amino-3,5-dichloro-6-fluoro-2-pyridinol. In MRID 44094903 (Leaching and
Adsorption/Desorption Study), this compound is defined as dichloropyridinol.

The study authors stated that the soil (Barnes loam) used for this study was the same type
as one of the soils used in an unidentified aerobic metabolism study (p. 17). '

An additional photolysis study of [2,6-'*C]fluroxypyr MHE on air-dried thick layer soil -
samples (approximately 10 g) was performed. Four samples (two dark controls) were
fitted with volatile traps and incubated in an outside circulating water bath; soils were
either shaken several times a day for 15 days or left undisturbed. Results for the shaken
and undisturbed samples were determined to be similar by the reviewer (Table XI, p. 40).



15.

Regression analysis for fluroxypyr-MHE photolysis on soil:

Soil Photolysis Study for Fluroxypyr-MHE

Mean %
applied LN (Mean
Day radio. % ARD)
0]  92.91/4.5316313
1 87.44]14.4709528 Regression Output:
3 84.85| 4.440885 Constant 4.4906848
7 85.5314.4488672 Std Err of Y Est 0.0270971
14 82.55|4.4134042 R Squared| 0.8828543
30 75.01(4.3176214 No. of Observations 6
Degrees of Freedom 4
1-0 91.16] 9291 l
2-0 94.66 X Coefficient(s) -0.005832
1-1 88.07 87.435 Std Err of Coef. 0.0010622
2-1 86.8
1-3 83.93 84.85] -0.693] 118.832
2-3 85.77 .
1-7 86.55 85.53 t1/2 =119
2-7 84.51 ,
1-14 80.9 82.555
2-14 8421
1-30 78.36 75.01
2-30 71.68
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CONCLUSIONS
Metabolism - Anaerobic Aquatic
1. This study is scientifically valid and provides useful informétion on the anaerobic aquatic

metabolism of pyridine ring-labeled [*C-2,6 Jfluroxypyr MHE (4-amino-3,5-dichloro-6-
fluoro-2-pyridyloxyacetic acid, 1-methylheptyl ester). '

2. . This study meets Subdivision N Guidelines for the fulfillment of EPA data requirements
) on anaerobic aquatic metabolism.
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Total fluroxypyr [pyridine ring-labeled [**C-2,6 Jfluroxypyr MHE plus fluroxypyr (acid)],
at 0.1 ug/mL (as fluroxypyr MHE), degraded with a registrant-calculated half-life of 8
days (0 to 4 week data) in anaerobic flooded silt loam sediment that was incubated in
darkness at 25 °C for up to 12 months. The major degradate fluroxypyr acid was present
in the water phase at 11.1% (0.0111 ng/mL) of the applied at 1 week posttreatment, and
was 0.9-1.7% (0.0009-0.0017 pg/mL) of the applied at 2 weeks through 12 months
posttreatment. In sediment extracts, the fluroxypyr was 7.6% of the applied radioactivity
at day 0, decreased to 2.3% (0.0023 ng/mL) of the applied by 1 week posttreatment, and
was 0.0-0.5% (0-0.0005 n.g/mL) at two weeks through 4 months posttreatment. The
. major degradate 4-amino-3-chloro-6-fluro-2-pyridinol (3-chloropyridinol) was a

maximum of 27.2% (0.0272 n.g/mL) of the applied at 4 months posttreatment, and was
21.5% (0.0215 wg/mL) at 12 months posttreatment. In sediment extracts, 3-
chloropyridinol was a maximum of 4.2% (0.0042 ng/mL) of the applied at 4 weeks
posttreatment, was not detected at 4 months posttreatment, and was 1.4% (0.0014 ng/mL)
.of the applied at 12 months posttreatment. The major degradate 4-amino-3,5-dichloro-6-
fluro-2-pyridinol (dichloropyridinol) was a maximum of 54.3% (0.0543 pg/mL) of the
applied at 2 weeks posttreatment, decreased to 39.1% (0.0391 ng/mL) of the applied by 8
months posttreatment and was 44.5% (0.0445 ng/mL) of the applied at 12 months
posttreatment. In sediment extracts, dichloropyridinol was a maximum.of 11.0% (0.0110
wg/mL) of the applied at 4 weeks posttreatment, was 0.9% (0.0009 ng/mL) of the applied
at 4 months posttreatment, and was not observed at 12 months posttreatment. The minor .
degradate 4-amino-5-chloro-6-fluro-2-pyridinol (5-chloropyridinol) was a maximum . '
concentration of 5.5% (0.0055 n.g/ml) by 4 months posttreatment. In sediment extracts,
5-chloropyridinol was 2.9% (0.0029 p.g/mL) of the applied at 4 weeks posttreatment,
decreased to 0.4% (0.0004 n.g/mL) of the applied by 4 months posttreatment, and was a
maximum concentration of 5.9% (0.0059 n.g/mL) at 12 months posttreatment. _

"Unextracted ["*C]residues comprised 27.8% (0.0278 g/mL) of the applied at 12 months
posttreatment. The majority of [*Clresidues (maximum of 82.3% (0.0082 ng/mL) at 4
months posttreatment) were observed in the water phase. Radiolabeled *CO, accounted |
for 1.2% (0.0012 ,ug/mL) of the applied radioactivity at 12 months posttreatment.

(V8]

METHODOLOGY

A bulk sample of silt loam sediment (18.7% sand, 64.1% silt, 17.2% clay, 6.4% orgamc
carbon, pH 7.8, CEC 53.2:meq/100 g; Table 6, p. 43) collected: from Brewer Lake in Cass
County, ND, was placed in a polyurethane bucket, covered with a polyurethane sheet (to
minimize air contact) and stored under refrigeration (temperature not specified) until use
(p. 20). Five weeks prior to treatment, moist subsamples (10 g dry weight) of sediment
were weighed into glass sidearm-flasks which éach contained 0.2 g of alfalfa. Sam'ples
were flooded with 85 mL of natural water (pH 8.2, conductivity 0.51 mmhos/cm, 50 ppm
. calcium, total dissolved solids 332 ppm; Table 2, p. 39) collected from Brewer Lake near
_ the site of sediment collection; the final sediment:water ratio was 1:10. The flasks and
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sidearms-(Figure 4, p. 58) were sealed and the sediment/water systems were incubated in
darkness at 25 °C for five weeks (p. 21). Following the pre-incubation period, the
sediment/water samples were measured to determine oxygen content and redox potentials
and were then treated with pyridine ring-labeled ["*C-2,6 ]fluroxypyr MHE (4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxyacetic acid, 1-methylhepty! ester; specific activity 25.1
puCi/umole, radiochemical -punty 99.3%), dissolved in acetone, at a nominal

~ concentration rate of 0.1 ug/mL; the pesticide solution was injected into the water layer
by syringe (p. 22). Following treatment, 0.2 N NaOH solution was added to the sidearm
caustic trap and the flask and sidearm wege again sealed. Flasks were incubated
anaerobically in darkness at 25 °C for up to 12 months. Samples were removed for
analysis at 0 days; 1, 2, 4 and 6 weeks; and 2, 4, 8 and 12 months posttreatment (p. 24;
-see Comment #3). To determine sediment viability, samples were analyzed once (at an
unspecified time) for bacteria using direct microscopy; separate counts of aerobic and
anaerobic colonies were-not performed. To determine viability of the sediment/water
systems throughout the incubation, an aliquot of water removed at each sampling interval
was analyzed for microbial activ ity using Millipore SPC total plate count samplers (p.
30). Additional sediment/water systems were treated at 4 ppm and incubated
anaerobically along with the test samples for use in metabolite identification (p. 22).
Sterilized (autoclaved five times over a 1.5 month period) sediment samples (2 g) from an
aerobic aquatic metabolism study were treated at 0.1 ppm and incubated along with the
viable anaerobic test samples to serve as controls (MRID 44080345, p. 21).

'All samples and extracts were stored under refrigeration or frozen (temperature not
specified) when not in use. All samples were extracted at the time of sampling or within
one week of collection; post-extracted soils were combusted w1thm one month of sample
collection (Table VII, p. 44).

Sediment and water samples were cenirifuged and the water phase was decanted and
analyzed in triplicate for total radioactivity by LSC. Aliquots of the water samples were

" ~ analyzed by reverse-phase HPLC (C18 column) using a mobile phase gradient of

(Solvent A) 1% acetic acid in water plus (Solvent B) 1% acetic acid in acetonitrile, both
with 0.05% dimethyloctylamine (DMOA; Solvent A:B: 80:20 to 40:60 to 0:100 v:v), to
separate fluroxypyr MHE, fluroxypyr and the dichloropyridinol degradate (p. 24; Table
-IX, p..46). Eluent fractions were collected and analyzed directly by LSC; co-
chromatographed reference standards were located using UV (254 nm) detection. Under
* similar HPLC conditions, a mobile phase gradient of 100:0 to 60:40 to 0:100 (v:v) was
used in the identification of the degradates 3- and 5- chloropyndmol (p. 24; Table X, p.
47). The limits of detection for HPLC/LSC analysis of water and soil extracts were 0.03
ppb and 1.6 ppb, respectively; limits of quanntatlon were four times the llmltS of
detection.(p. 25). ' '

Sediment samples were soaked in 1 V HCI for 30 minutes (to dissolve CaCO;), and then
extracted w1th acetone:1 N HCI (95:5, v:v) by shaking for one hour, followed by



centrifugation; the supernatant was decanted and the procedure was repeated three more
times (p. 23). Triplicate aliquots of the combined supernatant were analyzed by LSC to
determine total radioactivity. Selected samples were diluted with water (1:1, v:v) and
analyzed by reverse-phase HPLC as described previously for the water phase samples.
Identities of fluroxypyr and other selected degradates were confirmed using GC/MS
(RTXS5 capillary column) analysis performed in both the EI and negative CI mode (MRID
44080343, p. 33; see Comment #4); the degradates 3- and 5-chlorpyridinol were
tentatively identified based on HPLC retention times for reference standards (p. 31).
Post-extracted sediment samples were air-dried and analyzed for total radioactivity by

LSC following combustion (p. 23).

To determine the presence of anaerobic conditions, the redox potential (E,) and dissolved
oxygen content were measured prior to treatment and at each sampling interval (p. 22).
Redox potentials ranged from -185.5 to -97.7 mV throughout the incubation period and
were -117.2 mV at 12 months posttreatment (p: 102). Volatile trap solutions were
removed at each sampling interval and analyzed for total radioactivity (as *CO,) by LSC

(- 23).

DATA SUMMARY

Total fluroxypyr [pyridine ring-labeled ["*C-2,6 Jfluroxypyr MHE (radiochemical purity
99.3%) plus fluroxypyr (acid)}, at a nominal concentration rate of 0.1 ug/mL (as
fluroxypyr MHE), degraded with a registrant- calculated half-life of 8 days (0 to 4 week
data) in anaerobic flooded silt loam sediment that was incubated in darkness at 25.1 £ 0.8
°C for up to 12 months. Unless otherwise noted, all reported concentrations represent
data reported.for single replicates or are reviewer-calculated means of dupllcate samples

(as described in Comment #3). Although half-life determinations were calculated using
concentration data for fluroxypyr MHE plus fluroxypyr (acid), total concentrations
(sums) for the two compounds were not reported, nor were they calculated by the
reviewer. Parent ["*C-2,6 Jfluroxypyr MHE in the water phase, based on a tentative
identification of the compound determined only from HPLC retention times (see’
Comment #6), was initially 0.5 % (0.0005 pg/mL) of the applied radioactivity at 4 weeks
posttreatment, was a maximum concentration of 3.3% (0.0033 ng/mL) of the applied at 8
months posttreatment and was 2.3% (0.0023 pg/mL) at 12 months posttreatment (Table
-XIII, p. 50). In sediment exwracts, the parent compound was initially present at 78.6%
(0.0786 wg/mL) of the applied radioactivity at day 0, rapidly decreased to 1.7% (0.0017

. w#g/mL) of the applied by 1 week posttreatment, and was not detectable by 12 months

posttreatment; sediment extract residue data were not reported for 8 months -
posttreatment. Parent fluroxypyr MHE was also detected from 4 weeks po‘sttreatment
onward at concentrations of up to 0.4% (0.0004 n.g/mL) of the applied in aliquots of
residual water associated with post-centrifuged sediment samples. The major degradate
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4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, acid equivalent)

was initially present in the water phase at 6.0% (0.0060 r.g/mL}) of the applied
radioactivity at O days posttreatment, increased to 11.1% (0.0111 ug/mL) of the applied
by 1 week posttreatment, and was present at 0.9-1.7% (0.0009-0.0017 p.g/mL) of the
applied at 2 weeks through 12 months posttreatment. In sediment extracts, the degradate
fluroxypyr was initially present at 7.6% (0.0076 ng/mL) of the applied radioactivity at
day 0, decreased to 2.3% (0.0023 1g/mL) of the applied by 1 week posttreatment, and
was present at 0.0-0.5% (0-0.0005 n.g/mL) at 2 weeks through 4 months posttreatment.
Fluroxypyr was also detected from 1 week posttreatment onward at concentrations of 0.1-
0.2% (0.0001-0.002 pg/mL; with one observation of 1.4%) of the applied in aliquots of
residual water associated with post-centrifuged sediment samples. In contrast, in sterile
‘control extracts, fluroxypyr MHE was observed at 80.1% (0.0801 rg/mL) of the applied
radioactivity at 1 month posttreatment while the degradate fluroxypyr accounted for only
3.3% (0.0033 pg/mL) of the applied (MRID 44080345; Table XV, p. 54). The major
degradate ‘ '

4-amino-3-chloro-6-fluoro-2-pyridinol (3-chloropyridinol)

was initially present in the water phase at 11.3% (0.0113 pg/mL) of the applied
radioactivity at 1'week posttreatment, was present at concentrations of 16.9-22.7%
(0.0169-0.0227 g/mL) of the applied at 2 weeks through 2 months posttreatment,
increased to a maximum concentration of 27.2% (0.0272 ng/mL) by 4 months
posttreatment, and was 21.5% (0.0215 ug/mL) of the applied at 12 months posttreatment.
In sediment extracts, 3-chloropyridinol was initially present at 2.5% (0.0025 ng/mL) of
the applied radioactivity at 1 week posttreatment, increased to a maximum concentration
of 4.2% (0.0042 pg/mL) of the applied by 4 weeks posttreatment, was not detected at 4
months posttreatment, but was then observed at 1.4% (0.0014 ug/mL).of the applied at 12
- months posttreatment.  The degradate 3-chloropyridinol was also detected from 1 week
posttreatment onward at concentrations of 1.4-3.3% (0.0014-0.0033 ng/mL) of the
applied in aliquots of residual water-associated with post- centnﬁ_lged sediment samples.
The major degradate

4- -amino-3,5- dlchloro 6- ﬂuor0-2-pyr1d1n01 (dlchlorOpyndlnol)

was 1mt1ally present in tiie water phase at 51.3% (0. 0513 pg/mL) of the applied
radioactivity at 1 week posttreatment, was present at a maximum concentration of 54.3%
(0.0543 pg/mL) of the applied at 2 weeks posttreatment, decreased to 39.1% (0.0391
ng/mL) of the applied by 8 months posttreatment and was 44.5% (0.0445 ng/mL) of the
applied at 12 months posttreatment. In sediment extracts, dichloropyridinol was initially .
" present at 8.8% (0.0088 p.g/mL) of the applied radioactivity at 1 week posttreatment,
increased to a maximum concentration of 11.0% (0.0110 wg/mL) of the applied by 4
weeks posttreatment, was detected at 0.9% (0:0009 n.g/mL) of the applied at 4 months



posttreatment, and was not observed at 12 months posttreatment. The degradate
dichloropyridinol was also detected from 1 week posttreatment onward at concentrations
of 4.3-6.6% of the applied in aliquots of residual water associated with post-centrifuged
sediment samples. The minor degradate 4-amino-5-chloro-6-fluoro-2-pyridinol (5- .

_ chloropyridinol) was initially present in the water phase at 1.2% (0.0012 pg/mL) of the

applied radioactivity at 1 week posttreatment, increased to a maximum concentration of
5.5% (0.0055 pg/mL) by 4 months posttreatment, and was 3.0% (0.0003 pg/mL) of the
applied at 12 months posttreatment. In sediment extracts, 5-chloropyridinol was initially
present at 1.0% (0.0001 ng/mL) of the applied radioactivity at 1 week posttreatment,
increased to 2.9% (0.0029 ng/mL) of the applied by. 4 weeks posttreatment, decreased to
0.4% (0.0004 ng/mL) of the applied by 4 months posttreatment, but was then observed at
a maximum concentration of 5.9% (0.0059 xg/mL) of the applied at 12 months
posttreatment. The degradate 5-chloropyridinol was also detected from 1 week
posttreatment onward at concentrations of 0.2-0.7% (0.0002-0.0007 x.g/mL) of the
applied in aliquots of residual water associated with post-centrifuged sediment samples.

Unextracted ["“C]residues comprised 27.8% (0.0278 ng/mL)-of the applied at 12 months
posttreatment (Table X1, p. 48). The distribution of [**C]residues between the sediment
and water fractions was not reported, but the majority of residues (maximum of 82.3%
(0.0823 pg/mL) at 4 months posttreatment) were observed in the water phase (Table X1,
p. 48). Total ["“C]radioactivity in the water phase was 69.4-82.3% (0.0694-0.0823
ng/ml) of the applied from 1 week through 12 months posttreatment. Total
[*“C]radioactivity in the sediment decreased throughout the incubation, from a (after day
0) maximum of 19.3% (0.0193 xg/ml) of the applied at 4 weeks posttreatment to 1.5%
(0.0015 wg/ml) of the applied at 12 months posttreatment. Radiolabeled [*ICO,
accounted for 1.2% (0.0012 ng/ml) of the applied radioactivity at 12 months
posttreatment (Table XI, p. 48). Material balances.ranged from 92:9% (0.0929 pg/ml) to
106.3% (0.1063 p.g/ml) of the applied radioactivity throughout the study and were '
103.2% (0.1032 ng/ml) of the applied at 12 months posttreatment (Table XI, p. 48).

COMMENTS

1.

)

Method validation data were not submitted. Data from an adequate method validation
using fortified samples must be submitted by the registrant.

The study authors reported that the mean incubation temperature was 25.1 + 0.8 °C.
Because neither raw temperature data nor the range of temperatures observed were

reported, the reviewer was unable to confirm whether a relatively constant (i 1°C)

temperature was mamtamed throughout the incubation period.

The study. authors stated that single repllcates were collected at four sampling intervals (0
days and 1, 2 and 6 weeks posttreatment) and duplicate samples were collected at all

e




other sampling intervals. The use of single samples is generally not considered to be
good laboratory practice. The study authors also stated that HPLC characterizations were
generally performed only once for each phase (water or soil extract) of the sample. It is
preferred that multiple (duplicate or triplicate) analyses be performed to ensure the
accuracy of the reported data.

Method details and data pertaining to sterile control samples (which were incubated

* simultaneously with treated safnples) were incorporated by reference. Sterile control

' sample data were reported in an aerobic aquatic metabolism study (MRID 44080345).
Additionally, method details (incomplete) for compound identity confirmation were also
incorporated by reference to the MRID listed above. The study authors stated that the
anaerobic and aerobic aquatic studies were performed concurrently. The reviewer noted
that the laboratory study identification number (ENV91075) at the bottom of the title
page of the anaerobic aquatic study (MRID 44080344) was identical to the identification
number assigned to the aerobic aquatic study; the correct number appeared to be
"ENV91075.1" as displayed at the top right corner of each page within the anaerobic
aquatic study. ' o :

Reported data for sampling intervals at which duplicate samples were collected (as noted "
in Comment #3) represent means calculated by the reviewer. All other reported data
represent individual replicates and were obtained directly from the data tables in the
study. Concentration data were reported only as "percent of the applied". It is preferred

. that tabular data also be reported for the actual concentrations (e.g., #g/ml) measured in
the test system. Concentration data reported in this DER were calculated by the reviewer
by multiplying the nominal application rate by the percent of applied. ‘

The study authors stated that the (generally increasing) residual fluroxypyr MHE
observed with increasing time may have either indicated a biphasic degradation rate or,
alternatively, may have resulted from adsorption of the compound to the glass flasks |
during the incubation (in which case it would have been unavailable for degradation; p.
28). The study-authors also noted, however, that the identification of HPLC peak 4 as
fluroxypyr MHE was only a tentative identification based on the retention time of the
compound (pp. 31, 32). Tentatively identified components were not observed at >10% of
the applied radioactivity.

The study authors stated that there was evidence that the electrode used to determine
oxygen content malfunctioned duririg the course of the study (beginning at approximately
two months posttreatment; p. 30). They further stated that all other evidence (redox
potential data, sample odor and visual examinations of the sediment color) indicated that
anaerobic conditions were maintained throughout the incubation. Neither dissolved
oxygen content nor pH data were submitted. '

‘Table XIII did not include residue concentration data (other than for the degradate .
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fluroxypyr) for the 0 day water phase sample, but included dash marks in place of
numerical values. Because sediment concentration data for day 0 were listed as "0.0%,"
and because Table VII (p. 44) indicated poor HPLC recoveries from day 0 water samples,
the reviewer assumed that the dash marks did not represent non-detectable residues, but
rather that data were not available. Clarification by the registrant would be appropriate.

The study authors stated that a degradate not observed in the (kinetic) test samples was
observed in samples treated at an exaggerated rate for the purpose of metabolite
identification. The.compound was tentatively identified as the dechlorinated pyridinol, 4-
amino-6-fluoro-pyridin-2-ol (p. 33 ' '

The study authors stated that a DT, (the time required for the disappearance of 50% of
the initial concentration) of 4.5 days was calculated by means of a linear interpolation in
the region of interest in the graph depicting the percentaoe of applied radloactlvxty at each
sampling interval (p 78)

Additional viable sediment/water systems (designated "switch” samples) were treated and
incubated anaerobically initially, then later allowed to "become aerobic by mixing with
aerobic samples from the sister study” (p. 22). Also, a separate sediment/water system
sample set was prepared as described herein, but incubated at 5 °C. Results for the switch
samples and for samples incubated at 5 °C were not discussed in this review as they were
beyond the scope of the study requirements. '

The study authors stated that the soil series name for the siit loam sedlment was "Rauv1lle
loam.”

Unextracted ["“C]residues were relatively high, and comprised 12.1% and 27.8% of the
applied radioactivity at 4 weeks and 12 months posttreatment, respectively. The study
authors stated that bound residue analysis performed for the aerobic aquatic metabolism
study (MRID 44080345) indicated that 50-75% of the bound material was classified as

‘humin and that, based on HPLC analysis, the fulvic acid fraction (which contained the

majority of the KOH-extractable radioactivity) did not contain fluroyxpyr or pyridinols
(for samples incubated under lighted conditions). The study authors further stated that
the absence of thosé compounds in the caustic extracts was evidence that the bound
residues were metabolized (radiolabeled) carbon incorporated into microbial cells and
organic matter (p. 29). .

The reviewer notes that the registrant-calculated half-life (8 days) was greater than the
observed half-life; however, because there were no sampling intervals between day 0 and
one week posttreatment, a more accurate estimate of the half-life may not be possible
using the reported data. :

Concentration data were reported only as "percent of the applied”. It is preferred that
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tabular data also be reported for the actual concentrations (e.g., «g/ml) measured in the
test system.

The pH of the test system (8.2) would increase the rate of hydrolytic degradation because
fluroxypyr degrades via base-catalyzed hydrolysis.
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Total fluroxypyr [pyridine ring-labeled [**C-2,6 Jfluroxypyr MHE plus fluroxypyr (acid)],
at a nominal concentration rate of 0.1 g/ml (as fluroxypyr MHE), degraded with a
registrant-calculated half-life of 5.1 days (0 to 4 week data) in aerobic flooded silt loam
sediment that was incubated in darkness at 25 °C for up to 12 months. Using the
concentration data.through the 60-day study period, the aerobic aquatic half-life was
estimated to be 14 days [assumed first-order regression of the natural logarithm of the
concentration data vs. time (days)]. The 14-day half-life estimate was applied in Tier 1
(GENEEC) modeling. Parent [*C-2,6 ]fluroxypyr MHE in the water phase was observed
only at day 0, at 0.2% (0.0002 wg/ml) of the applied radioactivity. In sediment extracts,
the parent compound rapidly decreased from an initial 80.6% (0.0806 .g/ml) of the

~ applied radioactivity to.0.7% (0.0007 r.g/ml) of the applied by 1 week posttreatment and
-was 0.1% (0.0001 ng/ml) at 2 months posttreatment (the final samplmg interval for

which data were reported).

The major degradate 4-amino-3,5-dichloro-6-ﬂuoro-pyn'dyloxyacetic acid (fluroxypyr,
acid equivalent) was a maximum of 30.9% of the applied at 1 week posttreatment, and
was present at 0.8-1.5% (0.0008-0.0015 wg/ml) of the applied at 4 weeks through 2
months posttreatment. In sediment extracts, fluroxypyr was present at 14.3% (0.0143
pg/ml) of the apphed radioactivity at day 0, decreased to 2.8% (0.0028 ng/ml) of the
applied by 2 weeks posttreatment, and was present at 0.3-0.9% at 4 weeks through 2
months posttreatment. In contrast, in sterile control extracts, fluroxypyr MHE was 80.1%
(0.801 ng/ml) of the applied radioactivity at 1 month posttreatment while the degradate
fluroxypyr was 3.3% (0.0033 ng/ml) of the applied. The major degradate 4-amino-3-
chloro-6-fluoro-2-pyridinol (3-chloropyridinol) was present in the water phase at a”

"maximum of 18.0% (0.00180 r.g/ml) of the applied at 4 months posttreatment, and was

11.8% (0.0118 wg/ml) at 2 months posttreatment. In sediment extracts, 3-chloropyridinol
was a maximum of 6.6% (0.0066 r.g/ml) of the applied at 4 weeks posttreatment, and was
2.2% (0.0022 ng/ml) of the applied at 2 months posttreatment. The major degradate 4-
amino-3,5-dichloro-6-fluoro-2-pyridinol (dichloropyridinol) was initially present in the
water phase at a maximum of 44.0% (0.0440 n.g/ml) of the applied at 2 weeks 4
posttreatment, and decreased to 30.7% and 23.2% (0.0307 and 0.0232 pg/ml,
respectively) of the applied by 4 weeks and 2 months posttreatment, respectively. In
sediment extracts, dichloropyridinol was initially present at 13.2% (0.0132 pg/ml) of the

‘applied radioactivity at 1 week postireatiment, decreased to 12.1% (0.0121 ug/ml) of the

applied by 4 weeks posttreatment, and was 5.7% (0.0057 ng/ml) of the applied at 2
months posttreatment. . Unextracted ['*CJresidues comprised 23.7% (0.0237 xg/ml) and
38.3% (0.0383 ug/ml) of the applied, respectively,.at 4 weeks and two months
posttreatment. Radiolabeled *CO, accounted for 3.6% (0.0036 n.g/ml) of the applied
radioactivity at 4 weeks posttreatment and was 1 1.4% (0.0114 ,ug/ml) of the applied at 2
months posttreatment.
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METHODOLOGY

A bulk sample of silt loam sediment (18.7% sand, 64.1% silt, 17.2% clay, 6.4% organic
carbon, pH 7.8, CEC 53.2 meq/100 g; Table 6, p. 44) collected from Brewer Lake in Cass
County, ND, was placed in a polyurethane bucket, covered with a polyurethane sheet-(to
minimize air contact) and stored under refrigeration (temperature not specified) until use
(p. 19). Moist subsamples (10 g dry weight) of sediment were weighed into glass
sidearm flasks and flooded with 85 mL of natural water (pH 8.2, conductivity 0.51
mmhos/cm, 50 ppm calcium, total dissolved solids 332 ppm; Table 2, p. 40) collected
from Brewer Lake near the site of sediment collection; the final sediment:water ratio was
1:10. The flasks were attached to an oxygen manifold and sealed, and the sediment/water
systems (Figure 4, p. 70) were pre-incubated aerobically in darkness for two weeks at an
unspecified temperature (p. 20). Following the pre-incubation period, the sediment/water
‘samples were treated with pyridine ring-labeled ['*C-2,6 Jfluroxypyr MHE (4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxyacetic acid, 1-methylheptyl ester; specific activity 23 1
pCi/pmole, radiochemical purity 98.9%), dissolved in acetone, at a nominal
concentration rate of 0.1 xg/ml; the pesticide solution was injected into the water layer by
syringe (p. 18). Following treatment, 0.2 N NaOH solution was added to the sidearm
caustic trap and the flask and sidearm were again sealed. Flasks were incubated
aerobically in darkness at 25 °C for up to 12.months; aerobic conditions were maintained
by means of an oxygen manifold attached to the flasks. Samples were removed for '
analysis at 0 days; 1, 2, 4 and 6 weeks; and 2, 4, 8-and 12 months postireatment (p. 23).
To determine sediment viability, samples were analyzed once (at an unspecified time) for
" bacteria using direct microscopy; separate counts of aerobic and anaerobic colonies were
not performed. To determine viability of the sediment/water systems throughout the
*_incubation, an aliquot of water removed at each sampling interval was analyzed for
microbial activity using Millipore SPC total plate count samplers (pp. 31, 32).” Additional
sediment/water systems were treated at an exaggerated rate (unspecified) and incubated
anaercbically along with the test samples for use in metabolite identification (p- 21).
~ Sterilized (autoclaved five times over a 1.5 month period) sediment samples (2 g) were
treated at 0.1 ppm and incubated along with the viable test samples to serve as controls
(p. 21). All samples and extracts were stored under refrigeration or frozen (temperature
not specified) when not in use (p. 32). All samples were extracted at the time of sampling
or within 16 days of collection; post-extracted soils were combusted within 18 days of
‘sample collectlon'(Table VII p- 43)

Sediment and water samples were centnfuged and the water phase was decanted and
analyzed in triplicate for total radioactivity by LSC. Aliquots of the water samples were
analyzed by reverse-phase HPLC (C18 column) using a mobile phase gradient of -

(Solvent A) 1% acetic acid in water plus (Solvent B) 1% acetic acid in acetonitrile, both
with 0.05% dimethyloctylamine (DMOA; Solvent A:B: 80:20 to 40:60 to 0:100 v: v),to
separate fluroxypyr MHE, fluroxypyr and the dichloropyridinol degradate (p. 23; Table o
IX, p. 48). Eluent fractions were collected and analyzed directly by LSC; co-
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chromatographed reference standards were located using UV (254 nm) detection. Under
similar HPLC conditions, a mobile phase gradient of 100:0 to 60:40 to 0:100 (v:v) was
used in the identification of the degradate 3-chloropyridinol (p. 23; Table X, p. 49). The
limits of detection for HPLC/LSC analysis of water and soil extracts were 0.03 ppb and
1.6 ppb, respectively; the limits of quantitation were four times the limits of detection

(pp- 24, 25).

Sediment samples were soaked in 1 & HCI for 30 minutes (to dissolve CaCO;), and then
extracted with acetone:1 N HCI (95:3, v:v) by shaking for one hour, followed by
centrifugation; the supernatant was decanted and the procedure was repeated three more
times (p. 22). Triplicate aliquots of the combined supernatant were analyzed by LSC to
determine total radioactivity. Selected samples were diluted with water (1:1, v:v) and
analyzed by reverse-phase HPLC as described previously for the water-phase samples.
To confirm compound identities for fluroxypyr, dichloropyridinol and 3-chloropyridinol,
a water sample treated at an exaggerated rate was utilized." For fluroxypyr and
dichloropyridinol, an aliquot of the treated water was acidified using 1 N HCI and
extracted three times with diethyl ether; extracts were dried with Na,SO, and evaporated
to dryness. For 3-chloropyridinol, an aliquot of the treated water sample was separated
using HPLC; eluate fractions were collected, pooled and concentrated using a nitrogen
stream. The concentrated sample was "acidified and saturated with NaCl" and extracted
with ether (p. 33). Compound identities were confirmed using GC/MS (RTX5-capillary

. column) analysis performed in both the EI mode and negative CI modes; the degradate 3-
chlorpyridinol was tentatively identified based on HPLC retention times for reference

~ standards (p. 33). Post-extracted sediment samples were air-dried and analyzed for total
radioactivity by LSC following combustion (p. 22). :

To determine the presence of aerobic conditions; the dissolved oxygen content was
measured at each sampling interval (p. 31). The dissolved oxygen content ranged from
5.7 to 7.6 ppm from 0 days through two months posttreatment (p. 31; no other data
reported). Volatile trap solutions were removed at each sampling interval and analyzed
for total radioactivity (as *CO,) by LSC (p. 21). Simultaneous oxidation-reduction
potential (Eh) and pH measurements were not reported. ~

DATA SUMMARY

Total fluroxypyr [pyridine ring-labeled ['“C-2,6 Jfluroxypyr MHE (radiochemical purity
98.9%) plus fluroxypyr (acid)], at a nominal concentration rate of 0.1 xg/ml (as
fluroxypyr MHE), degraded with a regression-estimated half-life of 14 days'(0-60 days
study-period) or a registrant-calculated half-life of 5.1 days (0 to 4 week data) in aerobic
flooded silt loam sediment that was incubated in darkness at 24.6 + 0.5 °C for up to 12
months (Figure 18, p. 84). Unless otherwise noted, all reported concentrations represent
data reported for single replicates or are reviewer-calculated means of duplicate samples
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(as described in Comment #6). Although half-life determinations were calculated using
concentration data for fluroxypyr MHE plus fluroXypyr (acid), total concentrations

(sums) for the two compounds were not reported. Parent ["*C-2,6 Jfluroxypyr MHE in
the water phase was observed only at day 0, at 0.2% (0.0002 wg/ml) of the applied
radioactivity (Table XII, p. 51). In sediment extracts, the parent compound was initially
present at 80.6% (0.0806 pg/ml) of the applied radioactivity at day 0, rapidly decreased
to 0.7% (0.0007 ng/ml) of the applied by 1 week posttreatment, was 0.8% (0.0008 r.g/ml)
of the applied at 4 weeks posttreatment and was 0.1% (0.0001 g/ml) at 2 months
posttreatment, the final sampling interval for which data were reported. The major

degradate
4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid.(ﬂuroxypyr, acid equivalent)

~ was initially present in the water phase at 8.4% (0.0084 r.g/ml) of the applied
radioactivity at 0 days posttreatment, increased to a maximum concentration of 30.9%
(0.0309 ng/ml) of the applied by 1 week posttreatment, and was present at 0.8-1.5% of
the applied at 4 weeks through 2 months posttreatment. In sediment extracts, the
degradate fluroxypyr was initially present at 14.3% (0.0143 p.g/ml) of the applied
radioactivity at day 0, decreased to 2.8% (0.0028 ng/ml) of the applied by 2 weeks
- posttreatment, and was present at-0.3-0.9% (0.0003-0.0009 n.g/ml) at 4 weeks through 2
months posttreatment. Fluroxypyr was also detected from 0 days posttreatment onward
at concentrations of 0.1-1.2% (0.0001-0.0012 wg/ml; with one observation of 3.8%) of
the applied in aliquots of residual water associated with post-centrifuged sediment
samples. In contrast, in sterile control extracts, fluroxypyr MHE was observed at 80.1%
(0.0801 wg/ml) of the applied radioactivity at 1 month posttreatment while the degradate
fluroxypyr accounted for only 3.3% (0.0033 ng/ml) of the applied (Table XV, p. 54).
The major degradate .

4-amino-3-chloro-6-fluoro-2-pyridinol (3-chloropyridinol)

was initially present in the water phase at-4.0% (0.0040 wg/ml) of the applied

" radioactivity at 1 week posttreatment, increased to a maximum concentration of 18.0%
(0.0180 ig/ml) by 4 months posttreatment, and was 11.8% (0.0118 ng/ml) of the applied
at 2 months posttreatment. In sediment extracts, 3-chloropyridinol was initially present at
2.3% (0.0023 p.g/ml) of the applied radioactivity at 1 week posttreatment, increased to a
maximum concentration of 6.6% (0.0066 n.g/ml) of the applied by 4 weeks posttreatment,
and was 2.2% (0.0022 n.g/ml) of the applied at 2 months posttreatment. The degradate 3-
chloropyridinol was also detected from 1 week posttreatment onward at concentrations of
0.5-2.3% (0.0005-0.0023 r.g/ml) of the applied in aliquots of residual water associated
withrpost-centrifuged sediment samples. The major degradate

4-amino-:3,5-dichloro-6-ﬂuoro-j2-py'ridin_ol (dichloropyridinol)
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was initially present in the water phase at 30.5% (0.0305 ng/ml) of the applied
radioactivity at 1 week posttreatment, was present at a maximum concentration of 44.0%
(0.0440 r.g/ml) of the applied at 2 weeks posttreatment, and decreased to 30.7% and
23.2% (0.0307 and 0.0232, respectively) of the applied by 4 weeks and 2 months
posttreatment, respectively. In sediment extracts, dichloropyridinol was initially present
at 13.2% (0.0132 pg/ml) of the applied radioactivity at 1 week posttreatment, decreased
to 12.1% (0.0121 wg/ml) of the applied by 4 weeks posttreatment, and was detected at
5.7% (0.0057 g/ml) of the applied at 2 months posttreatment. The degradate -
dichloropyridinol was also detected from 1 week posttreatment onward at concentrations
of 3.0-5.2% (0.0003-0.0052 r.g/ml) of the applied in aliquots of residual water associated
with post -centrifuged sediment samp]es

Unextracted ['*C]residues comprised 23.7% (0.0237 ug/ml) of the applied at 4 weeks
posttreatment and were 38.3% (0.0383 ng/ml) of the applied at 2 months posttreatment

~(Table XVII, p. 56). The distribution of ["*C]residues between the sediment and water

fractions was not reported, but greater residues were observed in the water phase

- compared with the sediment through 2 months posttreatment (Table XVII, p. 56). Total

[**C]radioactivity in the water phase decreased throughout the incubation from a
maximum of 66.2% (0662 wg/ml) of the applied at 2 weeks posttreatment to 52.3% and
39.8% (0.0523 and 0.0398 r.g/ml, respectively) of the applied at 4 weeks and 2 months
postireatment, respectively. Total ["*C]radioactivity in the sediment decreased .
throughout the incubation, from a (after day 0) maximum of 26.9% (0.0296 wg/ml) of the
applied at 1 week posttreatment to 21.4% (0.214 ng/ml) of the applied at 4 weeks
posttreatment and 9.4% (0.0094 w.g/ml) of the applied at 2 months posttreatment.

Radiolabeled "“CO, accounted for 3.6% (0.0036 r.g/ml) of the applied radioactivity at 4
weeks posttreatment and was 11.4% and 47.7% (0.0114 and 0.0477 n.g/ml, respectively)
of the applied at 2 and 12 'months posttreatment, respectively (Table XVII, p. 56). -
Material balancés ranged from 98.2% to 107.1% (0.0982 to 0.1071 wg/ml) of the applied .
radioactivity from 0 days through 2 months posttreatment and were 101.0% (0.1010

ng/ml) of the applied at 4 weeks posttreatment (the interval closest to the requlred 30-day
mcubat10n period; Table XVII, p 56).

COMMENTS | | N

Method validation data were not submitted. Data from an adequate method validation
using fortified samples must be submitted by the registrant.

Acerobicity of the samples was not demonstrated beyond the two-month sampling interval
due to the malfunctioning of the electrode used to determine oxygen content. However, '
the required incubation period for an aerobic aquatlc metabolism study is 30 days, rather
than the 12-month period utilized in this study. The study authors stated that the oxygen
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content of the samples ranged from 3.7 to 7.6 ppm during the first two months of the
study (p. 31). Neither dissolved oxygen content nor pH data were submitted in tabular

form.

Unextracted ["“C]residues were relatively high, and comprised 23.7% and 35.9% of the
applied radioactivity at 4 weeks and 12 months posttreatment, respectively, as well as a
maximum concentration of 56.4% of the applied at 4 months posttreatment. The study
authors stated that bound residue analysis (of samples incubated under lighted conditions)
indicated that 50-75% of the bound material was classified as humin and that, based on
HPLC analysis, the fulvic acid fraction (which contained the majority of the KOH-
extractable radioactivity) did not contain fluroxypyr or pyridinols (p. 28). The study
authors further stated that the absence of those compounds in the caustic extracts' was
evidence that the bound residues were metabolized (radiolabeled) carbon incorporated
into microbial cells and organic matter.

Although samples were collected up to 12 months of incubation, neither water phase
samples collected beyond 4 months posttreatment nor soil extracts for samples obtained
beyond 2 months posttreatment were analyzed by HPLC (Table VII, p. 45).

Additional viable sediment/water systems were treated and incubated aerobically in
darkness at 5 °C, as.well as under lighted conditions at 5 °C and 25 °C (p. 22). Results
for these sample sets were not dlscussed in this review as they were beyond the scope of
the study requirements. :

Single samples were analyzed at four sampling intervals (0 days, 1 and 6 weeks, and 8
months posttreatment) and duplicate samples were analyzed at all other sampling
intervals. The use of single samples is generally not considered to be good laboratory
practice. The study authors also stated that HPLC characterizations were generally
performed only once for each phase (water or soil extract) of the sample. It is preferred
that multiple (duplicate or tnphcate) analyses be performed to ensure the accuracy of the

.reported data

The study authors stated that the low HPLC column recoveries for the 4-month

posttreatment water samples were low due to the presence of H*CO, (in the pH 8.2

water) which was ronverted to *CO, (in the acidified HPLC system) and lost due to
volatilization (p. 31). The reviewer notes that HPLC recoveries for water samples were
reasonable throughout the period of the incubation (4 weeks) during w}uch half- llfe data

was obtained. -

TheTeviewer notes that the reglstrant calculated half-life (5.1 days) was greater than the
apparent half-life.

The study authors reported that the mean incubation temperature was 24.6 = 0.5 °C (p.
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31). Because neither raw temperature data nor the range of temperatures observed were
reported, the reviewer was unable to confirm whether a relatively constant (= 1 °C)
temperature was maintained throughout the incubation period.

Concentration data were reported only as "percent of the applied”. It is preferred that
tabular data also be reported for the actual concentrations (e.g., «g/ml) measured in the
test system. Concentration data reported in this DER were calculated by the reviewer by
multiplying the nominal application rate by the percent of applied.
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CONCLUSIONS - :
Mobility - Leaching and Adsorption/Desorption
1. This study is not scientifically valid and does not provide useful information on the soil

- mopbility (batch equilibrium) of the fluroxypyr MHE degradate [2,6-"*C]dichloropyridinol
(4-amino-3,5-dichloro-6-fluoro-2-pyridinol) in.four soils or [2,6-'*C)methoxypyridine (4- -
amino-3,5-dichloro-6-fluoro-2-methoxypyridine) in four foreign soils. In the -

- dichloropyridinol study, adsorption and desorption residue concentration data were
incomplete. More complete results from the adsorption and desorption phases of the
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definitive study are needed to examine the soil and solution residue concentrations and
the material balances. In addition, one of two replicates of the clay soil treated at 0.020
ppm was lost during the adsorption phase of the study and one oftwo replicates of the
sand soil treated at 0.26 ppm was lost

In-the methoxypyridine study, adsorption and desorption residue concentration data were
reported only for the sandy clay loam, silty clay loam and clay loam soil samples treated
at 0.1 mg/L and the loamy sand soil samples treated at 0.5 mg/L. In addition, a
preliminary study for desorption was not performed and equilibration periods were not
determined for three of the four soils utilized.

This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data
requirements on the soil mobility (batch equilibrium) of the fluroxypyr MHE degradate
dichloropyridinol for the following reasons:

(1) residue concentration data for adsorption and desorption test solutions were
" incomplete; and

(11) Freundlich K. values were not reported.
This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data

requirements on the soil mobility (batch equilibrium) of the fluroxypyr MHE dearadate '
methoxypyridine for the followmo reasons: :

(1) -complete residue concentration data for adsorption and desorption test solutlons
were not presented :

(11) the four foreign soils were not characterized using the USDA classification
system, and were not adequately compared with domestic (USA) soils;

(1) none of the soils had an organic matter content of less than 1%; and
(iv) Freundlich K., values were not reported.
Radiolabeled .[.2,6-”C]dichlvoropyrid'mol, at nominal concentrations of 0.005, 0.020, 0.26

and 5.0 ppm,.was determined to be very mobile in sandy loam soil:solution slurries (1:2,
w:v) and mobile in silt loam, sand and clay soil:solution slurries (1:2, w:v) that were

© equilibrated in darkness for approximately 16 hours at 25 °C. Freundlich K 4 values were
_ 4.2 for the sandy loam soil, 28.9 for the siit loam soil, 11.9 for the sand soil and 43.7 for

the clay soil; corresponding K. values were not reported. Respective 1/N values were
0.81;0.81, 0.87 and 0.85 for adsorption. Freundlich K., values determined following
approximately 22 hours of equilibration were 11.1 for the sandy loam soil, 44.6 for the

. ,
Vs / B ‘



(5]

silt loam soil, 19.3 for the sand soil and 70.9 for the clay soil; corresponding K, values
were not reported. Respective 1/N values were 0.77, 0.79, 0.85 and 0.82 for desorption.

Radiolabeled [2,6-"*C]Jmethoxypyridine, at nominal concentrations of 0.05, 0.1, 0.5 and
1.0 mg/L, was determined to be very mobile in foreign loamy sand, clay loam, sandy clay

" loam and silty clay loam soil:solution slurries (1:5, w:v) that were equilibrated for 1 hour
under unspecified incubation conditions. Freundlich K, values were 9.28 for the loamy
sand soil, 5.93 for the clay loam soil, 7.14 for the sandy clay loam soil and 8.93 for the
silty clay loam soil; corresponding K, values were 464.0, 312.0, 274.6 and 235.0 mL/g,
respectively. Respective 1/N values were 0.96, 0.75, 0.81 and 0.84 for adsorption.
Freundlich K, values were not reported. '

METHODOLOGY

- [2.6-"*Cldichloropyridinol

Based on preliminary studies, respective equilibration times of 16 and 22 hours were
.chosen for the adsorption and desorption of [2,6-'*C]dichloropyridinol (4-amino-3,5-
dichloro-6-fluoro-2-pyridinol); data were reported in the data analysis and results section
of the text (p. 22), but were not presented in tabular form. In a separate preliminary
study, adsorption. of [2,6-"*C]dichloropyridinol to amber test vials was observed to be less
than 1%; data were not reported. :

For the adsorption phase of the definitive study, aliquots (14 mL) of 0.01 M CaCl,
solutions containing [2,6-'*C]dichloropyridinol (radiochemical purity 96.7%, specific
activity 22.5 xCi/umol), at nominal concentrations of 0.005, 0.020, 0.26 and 5.0 ppm,
were added to amber vials containing subsamples (7 g) of sieved (2 mm) Quincy sandy
loam, Catlin silt loam, Tavares sand and Pewamo clay soils (Table IV, p. 34); duplicate
‘vials were prepared for each- soil type/treatment rate combination. The vials containing
the soil:solution slurries were equilibrated on a shaker and maintained in darkness at
25.16 = 0.11° C for approximately 16 hours (see Comment #7).  Following the adsorption
equilibration period, soil:solution slurries were centrifuged and the supernatants were’
decanted. Triplicate aliquots of supernatant from each sample were analyzed for total
radioactivity by LSC; the limit of detection and limit of quantitation were 5 dpm and 20
dpm, respectively (p. 21). The pH of the supernatant was measured for one replicate of
each sample (Table VI, p. 36). Aliquots of filtered (0.45 mm) supematant from samples
treated at 5.0 ppm were analyzed by reverse-phase HPLC (C18 ODS Hypersil column)
using a mobile phase gradient (solvent A:solvent B: 90:10 to 50:50 to 0:100, v:v) of 0.5%
glacial acetic acid in water (unspecified volume ratio; solvent A) and 0.5% glacial acetic
acid in acetonitrile (unspecified volume ratio; solvent B) with both UV (unspecified
wavetength) and radioactive flow detection (pp. 20, 21); the limits of detection and
quantitation were 5 dpm and 20 dpm, respectively (p. 21).

S,
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For the desorption phase of the definitive study, soil pellets from the adsorption phase of
the study were brought to the original weight (soil plus solution) with pesticide-free 0.01
M CaCl, (p. 20). Vials containing the soil:solution slurries were placed on a shaker and
maintained in darkness at 25.16 = 0.11 °C for approximately 22 hours (see Comment #7).
Following-equilibration, soil:solution sturries were centrifuged and aliquots of the
supernatants were analyzed for total radioactivity by LSC. Aliquots of filtered (0.45 mm)
supernatant from samples treated at 5.0 ppm were analyzed by reverse-phase HPLC as
described above. Two additional desorption equilibrations were performed on
soil:solution slurries treated at 5.0 mg/L; aliquots of filtered (0.45 mm) supernatant were
analyzed by reverse-phase HPLC as described above.

Adsorption and desorbtion extracts were either analyzed following collection or stored
frozen (-20 to -25 °C) for up to one week prior to analysis (p. 20). Following desorption,
soil pellets were combusted and analyzed for total radioactivity by LSC.

[2.6-"*Clmethoxypyridine

Based on a prélirﬁinary study for the adso'rption of [2,6-"“C]lmethoxypyridine (4-amino-
3,5-dichloro-6-fluoro-2-methoxypyridine), an equilibration period of one hour was. -
chosen for the loamy sand soil (Table 12, p. 101); equilibration periods were not
determined for the sandy clay loam, silty clay loam and clay loam soils. A preliminary
study to determine the equilibration period for the desorption phase was not performed.
Based on the results of a preliminary stability study of [2,6-'“C]methoxypyridine, the
study authors stated that the compound was stable in soil:solution slurries; however, no
data were not submitted. An additional preliminary study was performed to détermine
the adsorption of the compound to the glass tubes (see Comment #7; Table 3, p. 91).

For the adsorption phase of the definitive study, aliquots (10 mL) of 0.01 M CaCl,
solutions containing:[2,6-'*C]methoxypyridine (radiochemical purity >99%, specific
activity 34.1 mCi/mmol), at nominal concentrations of 0.05, 0.1, 0.5 and 1.0 mg/L (actual
concentrations: 0.043, 0.086, 0.42 and 0.76 mg/L, respectively), were added to screw-
capped glass tubes containing subsamples (2 g) of sieved (2 mm) foreign.Speyer loamy
sand, Marcham clay loaim, Highworth sandy clay loam and Nimes silty clay loam soils
(Non-US'soil classifications; see Comment #3); duplicate tubes were prepared for each

" soil type/treatment rate combination.  The tubes containing the soil:solution slurries were

equilibrated cn & shaker at room temperature for one hour; it could not be determined
whether samples were equilibrated in darkness. A blank containing 0.01 M CaCl, and

.four control solutions treated with [2,6-"“CJmethoxypyridine at the same concentrations

as the soil:solution slurries were equilibrated along with the samples. Following the
adsorption equ111brat10n period, soil:solution slurries were centrifuged and the.
supernatants were decanted. Aliquots of supernatant from each sample were analyzed for
total radioactivity by LSC; detection limits were not reported.
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For the desorption phase of the definitive study, soil pellets from the adsorption phase of
the study with greater than 25% adsorption were brought to the original weight (soil plus
solution) with pesticide-free 0.01 M CaCl,. Tubes containing soil:solution slurries were
placed on a shaker for 1 hour; the temperature was not specified and it could not be

- determined whether samples were incubated in darkness. Following equilibration,
soil:solution slurries were centrifuged and aliquots of the supernatants were decanted.
Aliquots of supernatant from each sample were analyzed for total radioactivity by LSC;
detection limits were not reported. An additional desorption equilibration was performed
and supernatants were analyzed by LSC..

Following the desorption phase of the definitive study, sandy clay loam, silty clay loam
and clay loam soils treated at 0.01 mg/L and loamy sand soil treated at 0.5 mg/L were
extracted for one minute by shaking with acetone; extracts were analyzed by LSC and the
extraction procedure was repeated twice. After extraction, triplicate subsamples of air-
dried soil were combusted and analyzed for total radioactivity by LSC (p. 81).

DATA SUMMARY

[2.6-'"C]dichloropvridinol

Radiolabeled [2,6-"*C]dichloropyridinol (radiochemical purity 96.7%), at nominal
concentrations of 0.005, 0.020, 0.26 and 5.0 ppm, was determined to be very mobile in
sandy loam soil:solution slurries (1:2, w:v) and mobile in silt loam, sand and clay
soil:solution slurries (1:2, w:v) that were equilibrated in darkness for approximately 16
hours at 25.16 £ 0.11 °C. Freundlich K, values were 4.2 for the sandy loam soil, 28.9
for the silt loam soil, 11.9 for the sand soil and 43.7 for the clay soil (Table XIII, p. 43);
corresponding K, values were not reported. Respective 1/N values were 0.81, 0.81, 0.87
and 0.85 for adsorption. Freundlich K, values determined following approximately 22
hours of equilibration were 11.1 for the sandy loam soil, 44.6 for the silt loam soil, 19.3
for the sand soil.and 70.9 for the clay soil (Tables XIII, p. 43); corresponding K. values
were not reported. Respective 1/N values were 0.77, 0.79, 0.85 and 0.82 for desorption.
Concentration data for [2,6-'“C]dichloropyridinol in solution and soil following the

. adsorption and desorption phases of the definitive study were not reported (other than in
units of dpm/mL and dpm/g).

Material balanes across all application rates were 85-372% for the clay soil samples, 74-
115% for the silt loam soil samples, 88-101% for the sandy loam soil samples and 74-
143% for the sand soil samples (Table XIV, p. 44).

[2.6-"“C]lmethoxypyridine

, Radiolabe_led [2,6-"*C]methoxypyridine (radiochemical purity >99%), at nominal
concentrations of 0.05, 0.1, 0.5 and 1.0 mg/L (actual concentrations: 0.0426, 0.0862,
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0.4187, 0.7557 mg/L, respectively), was determined to be very mobile in foreign loamy
sand, clay loam, sandy clay loam and silty clay loam soil:solution slurries (1:5, w:v) that
were equilibrated for 1 hour at room temperature; it could not be determined whether
samples were incubated in darkness. Freundlich K, values were 9.28 for the loamy sand
soil, 5.93 for the clay loam soil, 7.14 for the sandy clay loam soil and 8.93 for the silty
clay loam soil (Table 13, p. 102); corresponding K, values were 464.0, 312.0, 274.6 and
235.0 mL/g, respectively. Respective 1/N values were 0.96, 0.75, 0.81 and 0.84 for
adsorption (Table 13, p. 102). Freundlich Kg, values were not reported.

Residue concentration data for [2,6-*C]methoxypyridine in solution and soil samples
following the adsorption and desorption phases of the definitive study were reported only
for the sandy clay loam, silty clay loam and clay loam soils treated at 0.1 mg/L and the
loamy sand soil treated at 0.5 mg/L. During the 1-hour equilibration period, 66.40% of
the applied radioactivity was-adsorbed to the sandy clay loam soil, 64.41% of the applied
was adsorbed to the silty clay loam-soil, 69.50% of the applied was adsorbed to the clay
loam soil and §2.64% of the applied was adsorbed to the loamy sand soil (Table 14, p.
103). Following desorption, 14.01% of the applied radioactivity was desorbed from the
sandy clay loam soil, 13.10% of the applied was desorbed from the siity clay loam soil,
7.30% of the applied was desorbed from the clay loam soil and 24.16% of the apphed
was desorbed from the loamy sand soil (Table 14, p. 103). '

Material balances were 92.64% for the sandy clay loam soil treated at 0.1 mg/L, 86.67%

for the silty clay loam soil treated at 0.1 mg/L and 92.70% for the clay loam soil treated
at 0.1 mg/L and 94.68% for the loamy sand soil treated at 0.5 mg/L (Table 14, p. 103);
material balances were only reported for samples treated at these concentrations.

COMMENTS

[2.6-*C]ldichloropvridinol °

1.

(%)

Solution and soil residue concentration data were reported in units of dpm/mL and
dpm/g, respectively. The validity of the study could not be adequately assessed because
adsorption and desorption residue concentration data were incomplete. Figures 6-7 (pp.
51-52) report incomplete raw and derived concentration data.

‘Material balances across all application rates varied with several recoveries falling

outside the reasonable range of 90-115% (Table XIV, p. 44). It was unclear whether data
from these samples were used for adsorption and desorption coefficient calculations.

" One-of two replicates of the clay soil samples,t'reated at 0.020 ppm was lost during the

adsorption phase of the study (Table IX, p. 39) and one of two replicates of the sand soil
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10.

“11.

samples treated at 0.26 ppm was lost (Table XIV, p. 44). The study authors stated that
this sample was "lost in processing for mass balance only."

Freundlich K values were not reported.

Analysis by HPLC indicated that [2,6- M4C]dichloropyridinol was stable in soil:so_lution
slurries; following the adsorption and desorption phases of the study, mean

“concentrations of parent compound were 96.5 £ 1.4% and 96.2 + 0.9%, respectwely (p

20).

The study authors stated that-adsorption -and desorption equilibration periods were 16 + 1
hours and 22 + 2 hours, respectively. :

Desorption isotherms of [2,6-"*C]dichloropyridinol were plotted using solution
concentrations from the first desorption of each application rate utilized as well as by
using the solution concentrations of [2,6-"*C]dichloropyridinol for each of three
successive desorptions for the highest nominal application rate (Figures 10-13, pp. 53-
58). Desorption coefficients reported in this review were calculated from desorption
isotherms for the first desorption of each application rate. Data obtained from soil
samples treated at least four different application rates are required to calculate valid
Freundlich desorption coefficients.

The study authors indicated the Catlin silt loam used for this study was the same type of
soil used in an aerobic metabolism study (p. 17). '

The study authors stated that the soils were stored in darkness under refrigeration -
(temperature unspecified) prior to use (p. 17). ‘

The study authors stated that the K, values determined for sandy loam, silt loam, sand

and clay soils indicated that [2,6- "‘C]dlchloropyndmol has 1ntermedlate to low mobility

in these soils (p. 26)

[2.6-'4C]methoxvpvr1dme

1.

Because adsorption and desorption residue concentration data were only reported for the
sandy clay lham, 51lty clay loam and clay loam scil samples treated at 0.1 mg/L and the
loamy sand soil samples treated at 0.5 mg/L (Table 14, p. 103), the study is inadequat=.

More complete results from the adsorption and desorption phases of the definitive study

are needed to examine the residue concentrations and material balances.

A preliminary study was performed to determme equilibration period for the adsorption
of [2,6-"*C]methoxypyridine in loamy sand soil (Table 12, p. 101); equilibration periods
were not determmgd for the other three soils. In addition, a preliminary study to
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determine the equilibration period for the desorption of [2,6-"*C]methoxypyridine was not
performed.

The Speyer loamy sand soil (Germany), the Marcham clay loam soil (U.K.), the
Highworth sandy clay loam soil (U.K.), and the Nimes silty clay loam soil (France) were
not characterized using the USDA classification system, nor were they adequately
compared with domestic (USA) soils.

Based on reported carbon content (Table 13 p. 102), at least one of the tested soils did not
have an organic matter content of less than 1%. '

Freundlich K, values wefe not reported.

In the preliminary study performed to determine the adsorption of [2,6-
“CJmethoxypyridine to the glass tubes, recoveries of 82.7% and 105% of the applled
radioactivity were reported (Table 3, p. 91). The study authors stated that adsorption did
not occur and that the low recoverv (82.7%) of one of the replicates was due to volatile
loss (p. 82). However, this was not observed in the second replicate (105%).

In a preliminary study, analysis by TLC indicated that [2,6-'*C]methoxypyridine was
stable in CaCl, solution during a 16.5-hour equilibration period; concentrations of [2,6-
C]methoxypyridine determined bv normal phase and reverse phase TLC were 99.0-
99.4% 'md 100% of the applied, respectively (Table 4, p. 92).

The study authors stated that the desorption phase of the study was only performed on
soil pellets from the adsorptlon phase of the study with greater than 25% adsorption (p.
77).

The study authors stated that the soils were stored moist under refrigeration and in
darkness prior to use. The study authors also stated that the soils utilized in this study
were the same soils used in an aerobic soil metabolism study for fluroxypyr butoxypropyl
ester (p. 73).

The study authors stated that the K, and K, values determined for the loamy sand, clay
loam, sandy clay loam and silty clay loam soils indicated that [2,6-'*C]methoxypyridine
has intermediate to low mobility in these soils (p. 87).

The study was conducted under OECD Guideline 106 and was submitted as an appendix
(Appendix A) to the [2,6-"“C]dichloropyridinol study. The study was very poorly wntten
and oroamzed with regard to details of the methods. _
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CONCLUSIONS

Field Dissipation - Terrestrial

o

(VB

This study is scientifically valid and provides information on the dissipation of
fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid, 1-methylhepryl
ester) and fluroxypyr (acid equivalent; 4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic
acid) under field conditions in Missouri (MO), North Dakota (ND), and Washington
(WA). ‘

This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data
requirements on the terrestrial field dissipation of fluroxypyr MHE and fluroxypyr (acid)
for the following reason:

(1) adequate storage stabilitv data were not presented for soils of the test sites,
although a storage stability study was conducted (see Comment #1).

This study may be upgraded with the submission of frozen storage stability data for
fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils obtained from the
respective test sites.

Total fluroxypyr residues (fluroxypyr MHE plus fluroxypyr) dissipated in Putnam silty
clay loam, Gardena sandy clay loam, and Quincy loamy sand soils in MO, ND, and WA,
respectively, with respective registrant-calculated half-lives of 24.8, 36.3, and 13.2 days
in plots vegetated with spring wheat (see Comment #7); however, tabular values for total
fluroxypyr residues were not submitted. In the 0- to 6-inch soil depth, fluroxypyr MHE
was present at maximum concentrations of 29 to 140 ng/g soil by 3 to 7 DAT; fluroxypyr
(acid) was observed at maximum concentrations of 180 to 220 ng/g. The metabolite
pyridinol (4-amino-3,5-dichloro-6-fluoro-2-pyridinol) was observed at a maximum
concentration of 12 ng/g in ND, sporadically at <10 ng/g in WA, and was not detectable
in MO. The metabolite methoxypyridine (4-amino-3,5-dichloro-6-fluoro-2-
methoxypyridine) was observed at maximum concentrations of 25 to 50 ng/g at all three
test sites. Fluroxypyr MHE and its metabolites were not detected below the 6-inch depth,

-except for methoxypyridine in WA at two months after treatment (2 MAT), which was

observed at <10 ng/g in the 6- to 12-inch and 12- to 18-inch soil depths.

In samples obtained from the 0- to 1- or 2-inch depths at each site (0 and 3 DAT only),
concentrations of fluroxypyr MHE and fluroxypyr (acid) were substantially higher when
compared to the 0- to 6-inch depth.
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METHODOLOGY

Fiuroxypyr MHE (XRM-5316, 26% a.i.; EC formulation) was broadcast applied as a
single postemergence spray at a nominal rate of 0.25 Ib acid equivalents (a.e.)YA (1x the
proposed maximum rate) onto Putnam silty clay loam, Gardena sandy clay loam, and
Quincy loamy sand soils in three field plots (14000-18000 square feet with 6 designated
subplots (for sampling) of 15 to 30 feet x 100 feet; pp. 67-69), one each located in MO,
ND, and WA; all plots were vegetated with spring wheat. Untreated control plots (2500-
6400 square feet ) were located at least 147 feet from the treated plots at each site (p. 14).
Application rates were not verified directly, but recoveries of total fluroxypyr from soil
on the day of application were 76.0%, 88.7%, and 104.8% of the applied (0- to 6-inch
depth) in MO, ND, and WA, respectively; respective recoveries were 134.1%, 122.1%,
and 127.3% of the applied in the 0- to 2-inch depth (Table VI, p. 34; see Comment #2).
Total water input via irrigation and precipitation was 137, 135, and 153% of the 30-year
historical precipitation average in MO, ND, and WA, respectively. Pan evaporation data
were not reported for any site.

Fifteen soil cores were randomly collected at each sampling interval in two phases. Soil
cores (approximately 2.25-inch i.d.) were collected from the O- to 6-inch depth using a
two-stage hydraulic probe with an acetate sleeve (p. 15). A second core (approximately
1.75-inch i.d.) was then collected to a depth of 48 inches. The 6- to 48-inch cores were
sectioned into 6-inch increments (p. 16) and all cores were composited by depth
increment (into three replicates of five cores each) at each sampling interval. In the
control plots, 15 soil cores were collected and combined by depth (6-inch increments)
into a single composite sample. "At 0 and 3 days after treatment (DAT), 15 additional
samples were collected from each site (using a bulb planter) from the 0- to 1- or 2-inch
depths and were used in estimating the concentration of fluroxypyr initially present in the
soil. All samples were frozen shortly (time interval unspecified) after collection and-
stored frozen until analysis. To assess the stability of fluroxypyr and its metabolites
during shipping and handling, two soil samples from each site were fortified separately
with fluroxypyr, pyridinol, and methoxypyridine at 142, 14.2, and 28.4 ng/g fluroxypyr
equivalents, respectively (p. 17) at 0 DAT, 1 or 2 DAT, 3 or 4 DAT, 6 months after
treatment (MAT), and 12 MAT. The 0 DAT soil samples were also fortified with
fluroxypyr MHE at 142 ng/g (fluroxypyr acid equivalents). Mean recoveries for
fluroxypyr, pyridinol, and methoxypyndlne (averaged across all samplmo intervals and
‘study sites) were

85% + 33, 64% £ 15, and 96% = 13 respectlvely (p. 19; see Comment #9). The reglstrant
stated that the low recoveries for pyridinol reflected uncertainties in quantifying this
analyte at a fortification level (approximately 11.1 ng/g moist soil) that was near its limit
of quantitation (10 ng/g oven-dry soil; p. 19). Mean recovery of total fluroxypyr -
(flurexypyr MHE plus fluroxypyr acid equivalent ) was 118% + 7.



Missouri: Fluroxypyr MHE (XRM-3316, 26.6% a.i.; EC formulation) was applied as a
single postemergence spray at 0.25 a.e./A onto a plot (18000 square feet with six
designated subplots of 30 feet x 100 feet, 0 to 1% slope; pp. 13, 67) of Putnam silty clay
loam soil (7.2% sand, 64.8% silt, 28.0% clay, 1.82% organic matter, pH 7.5, CEC 13.72
.meq/100 g; Table 1, p. 28) vegetated with spring wheat at the 1-leaf growth stage near
Leonard, MO. A seven-year plot history indicated no prior usage of fluroxypyr or related

-compounds (p. 14). The depth to the seasonal high water table was estimated by the
registrant to be 70 feet (p. 13). Total water input via precipitation and irrigation was
137% of the 30-year historical precipitation average (Table II1, p.31). Environmental
conditions were measured at Shelbina, MO, 15 miles from the test site; pan evaporation
data were not reported. Soil cores were collected randomly at 0, 3, 7, 14, and 21 DAT,
and 1,2, 3,4, 5, 6,10, and 12 MAT (p 134); samples were stored 81 525 days prior to
analysis.

North Dakota: Fluroxypyr MHE (XRM-5316, 26.6% a.i.; EC formulation) was applied
as a single postemergence spray at 0.25 a.g./A onto a plot (15600 square feet with six
designated subplots of 16.67 feet x 100 feet, 0 to 1% slope; pp. 13, 68) of Gardena sandy
clay loam soil (59.2% sand, 16.8% silt, 24.0% clay, 2.87% organic matter, pH 6.2, CEC
15.55 meq/100 g; Table 1, p. 28) vegetated with spring wheat at the 1- to 2-leaf growth
stage near Larimore, ND. A seven-vear plot history indicated no prior usage of
fluroxypyr or related compounds (p. 14). The depth to the seasonal high water table was
estimated by the registrant to be 2.5 feet or less (p. 13). Total water input via

_precipitation and irrigation was 135% of the 30-year historical precipitation average
(Table IV, p. 32). Environmental conditions were measured at Grand Forks, ND, 25
miles from the test site; pan evaporation data were not reported. Soil cores were collected
randomly at 0, 3, 7; 14, and 21 DAT, and 1, 2, 3, 4, 5, 6, 12, and 18 MAT (p. 134);
samples were stored 80-508 days prior to analy51s

Washington: Fluroxypyr MHE (XRM-5316, 26.6% a.i.; EC formulation) was applied as
a single postemergence spray at 0.25 a.e./A onto a plot (14400 square feet with six
designated subplots of 15 feet x 100 feet, <2% slope; pp. 13, 68) of Quincy loamy sand
soil (81.2% sand, 12.8% silt, 6.0% clay, 0.88% organic matter, pH 6.8, CEC 6.80
meq/100 g; Table 1, p. 29) vegetated with spring wheat at the 1- to 2-leaf growth stage
near Ephrfata, WA. A seven-year plot history indicated no prior usage of fluroxypyr or
related compounds (p. 14). The depth to the seasonal high water table was estimated by
+he registrant to be 47 feet (p. 13). Total water input via precipitation and typical
irmigation'was'153% of the 30-year historical precipitation average (Table V, p. 33).
Environmental conditions were measured at Wenatchee, WA, 25 miles from the test site;
pan evaporation data were not reported. Soil cores were collected randomly at 0, 3, 7, 13,
and 21 DAT, and 1, 2, 3, 4 5, 6, and 12 MAT (p. 134); samples were stored 92-693 days
priorto analy51s



Soil samples collected from all three field sites were analyzed for fluroxypyr MHE,
fluroxypyr (acid), pyridinol, and methoxypyridine. Fluroxypyr MHE was extracted (by
shaking) with acetone/0.1 N HCI (90:10, v:v). After evaporation of the acetone, the
extract was diluted with additional 0.1 N HCl and applied to a C18 solid phase extraction
(SPE) column. The column was dried and residues were eluted with an iso-octane/ether
solution (ratios unspecified). The ether was removed by evaporation and the iso-octane
extract was analyzed by GC (DB-WAX column; MRID 44080355, p. 12) with electron
capture detection (ECD). The method for determining fluroxypyr MHE was designated
analytical method ACR 91.10 (p. 121). The limit of detection (LOD) and the limit of
quantitatioh (LOQ) were 8 and 26 ng/g, respectively (p. 123; see Comment #4).

: I\’/Iethoxypyr.idine, pyridinol, and fluroxypyr (acid) were extracted as described above,
except that the method was modified to include a robotic system of extraction (designated,
analytical method GRM 93.03; pp. 122, 123). For methoxypyridine determinations, the
acid extract (remaining after evaporation of the acetone, as described above) was adjusted
to a basic pH (unspecified) and extracted with hexane. The hexane extract was applied to
a silica gel column and eluted with methyl-t-butyl ether (MTBE); methyoxypyridine
residues were extracted into decane and analyzed by GC/MS (DB-5 capillary or DB-1701
columns; MRID 44080355, p. 12) with the detector operating in the selective ion
monitoring (SIM) mode. The LOD and LOQ were 4 and 14 ng/g, respectively (p. 123;
see Comment #4). :

For pyridinol and fluroxypyr determinations (analytical method GRM 93.03; pp. 122,
123), the acid extract (from the initial extraction) was applied to a C18 column and
fluroxypyr acid equivalent and pyridinol residues were eluted with ethyl ether:hexane
(70:30, v:v). The eluent was diluted with MTBE and separated into two aliquots. From
one aliquot, fluroxypyr was extracted with acetone (acidified with phosphoric acid to
unspecified pH), derivatized with trimethylsilyl-diazomethane, extracted into toluene, and
analyzed by GC/MS (DB-WAX or DB-1701 columns; MRID 44080355, p. 12) with the
detector operating in the selective ion monitoring (SIM) mode. The LOD and LOQ were
4 and 12 ng/g, respectively (p. 123; see Comment #4).

The registrant stated that data reported for treated samples were expresséd ona
fluroxypyr acid equivalent basis and summed across all depths to account for rapid
hydrolysis of the parent to fluroxypyr acid and for.losses due to leaching (p. 20).

Mean analytical method recovery from 66 soil samples fortified with the parent at 10-500
ng/g was 104% + 19 (Table II, pp. 135, 136). Mean recovery of fluroxypyr (acid) from
117 samples fortified at 10-1000 ng/g was 82 + 11% (Table III, pp. 137-140). Mean
recovery of pyridinol from 112 samples fortified at 10-200 ng/g was 101% + 14 (Table
IV, pp: 141-144). Mean recovery of methoxypyridine from 117 samples fortified at 10-
200 ng/g was 95% = 14% (Table V, pp. 145-148). ‘Sample data were corrected for soil



moisture and method recoveries. Occasional analytical method recovery sample sets
were low (see Comment #5).

Storage Stability Study (MRID 44080355)

In a separate storage stability (MRID 44080355), subsamples (150-200 g) of Catlin silty
clay loam soil obtained from Henry County, IL (soil characterization data were not
submitted; see Comment #1), were fortified separately with fluroxypyr MHE, fluroxypyr

. acid equivalent, and pyridinol at 0.10 g/g for each compound (p. 10) and stored frozen
(temperature not specified); 20 g soil subsamples were fortified with 0.10 pg/g
methoxypyridine (See Comment #6). Samples fortified with the parent were analyzed
(analytical'method ACR 91.10) after 0, 3, 8, 11, 32,92, 119, 200, and 422 days of
storage. Samples fortified with fluroxypyr acid equivalent and pyridino! were analyzed
(method GRM 93.03) after 0, 7, 31, 92, 199, 429, and 938 days of storage (pp. 10, 11).
Samples fortified with methoxypyridine were analyzed (analytical method GRM 93.03)
after 0, 3, 7, 30, 92, 184, 414, and 923 days for storage (pp. 10, 11). Recoveries of parent
wee 94-107% after 0-938 days of storage (p. 13); recoveries of pyridinol wee 90-103%
after 0-938 days of storage (p. 14); and recoveries of methoxypyridine were 92-108%
after 0-923 days of storage.- Samples were analyzed in duplicate or triplicate and
recovery data were corrected for concurrent procedural recoveries for each compound
(pp. 18-29). Samples collected from-all three sites were stored frozen (temperature not
specified) 80-693 days prior to analysis (pp. 10-14).

DATA SUMMARY

Fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic, 1 methylheptyl
ester) broadcast applied as a single postemergence spray at a nominal rate of 0.25 a.e./A
(1x the proposed maximum rate) dissipated (as the sum of the parent plus fluroxypyr acid
equivalent) in Putnam silty clay loam, Gardena sandy clay loam, and Quincy loamy sand
soils in MO, ND, and WA, respectively, with respective registrant-calculated half-lives of
24.8, 36.3, and 13.2 days in plots vegetated with spring wheat; half-lives were calculated
from 0 DAT (see Comment #7). The parent and fluroxypyr (acid) were confined
primarily to the 0- to 6-inch soil depth; no data were reported for analyses of the parent
below the 6-inch depth at MO and WA. The fluroxypyr metabolites

" 4-amino-3,5-dichloro-6-fluoro-2-pyridinol (pyridinol) and
4-amino-3,5-dichloro-6-fluoro-2-methoxypyridine (methoxypyridine)
wer€ detected at all three test locations primarily in the 0- to 6-inch soil dépth. Total

fluroxypyr residues were not reported in tabular form and residue concentration means
were not reported for any sampling interval. '

)



Missouri: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipated with a
registrant-calculated half-life of 24.8 days in Putnam silty clay loam soil vegetated with
spring wheat (Figure 14, p. 48; see Comment #7). In the 0- to 6-inch depth, fluroxypyr
MHE was initially observed at soil concentrations of 53 and 75 ng/g (in two of three
composite samples), was <26-88 ng/g by 3 DAT, and was <26 and 29 ng/g (in two of
three composite samples) at 7 DAT (Table X, pp. 157, 158). Samples were not analyzed
for fluroxypyr MHE after 7 DAT. :

In the 0- to 6-inch depth, fluroxypyr (acid) was observed at soil concentrations of 94-120
ng/g at 0 DAT, was 100-150 ng/g by 3 DAT, and increased to a maximum of 160-190
ng/g by 7 DAT (Tables XII-XIV, pp. 163, 164). Pyridinol was not detectable in any 6-
inch depth increment down to 18 inches. Methoxypyridine was first observed in the 0- to
6-inch depth at <10 ng/g (in two of three composite samples) at 14 DAT, was variable
(10-26 ng/g) between 21 DAT and 10 MAT, and was <10 ng/g (in-two of three composite
samples) at 12 MAT (Tables XIV-XIX, pp. 162-167). ‘Methoxypyridine was not detected
below the 6-inch depth.

In samples obtained from the 0- to 1- or 2-inch depths at 0 and 3 DAT, concentrations of
the parent and metabolites were substantially higher. In the 0- to 2-inch depth (0 DAT,
15 samples) concentrations of the parent and fluroxypyr acid equivalent were 200-870
ng/g and 350-850 ng/g, respectively(Table X, pp. 157-158; Table XII, p. 160). In the 0O-
to 1-inch depth (3 DAT, 15 subsamples)concentrations of the parent and fluroxypyr
(acid) were 73-390 ng/g and 490-1100 ng/g, respectively; pyridinol was observed at
concentrations of <10-17 ng/g (Table X, pp. 157, 158; Table XIII, p. 161).
Methoxypyridine was not detectable in the 0- to 1-inch or 2-inch depths at 0 and 3 DAT
The 0- to 1- or 2-inch depths were not analyzed after 3 DAT.

North Dakota: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipatéd with a
registrant-calculated half-life of 36.3 days in Gardena sandy clay loam soil vegetated with
spring wheat (Figure 15, p. 49; see Comment #7). In the 0- to 6-inch depth, fluroxypyr
MHE was initially observed at soil concentrations of 87-100 ng/g at 0 DAT, was 91-140
ng/g by 3 DAT, and was 51-70 ng/g at 7 DAT (Table XX, pp. 169, 170) Samples were
not analyzed for fluroxypyr MHE after 7 DAT.

In the 0- to 6-inch depth, ﬂuroxypyr (acid) was observed at soil concentrations of 70-77
ng/g at 0 DAT, increased to 140-220 ng/g by 7 DAT, and plateaued at 92-160 ng/g
between 14 DAT and 1 MAT (Tables XXII-XXV, pp. 172-175). Fluroxypyr acid them
decreased to 19-48 ng/g by 2 MAT, <10-14 ng/g by 3 MAT, and was not detectable by 6
MAT (Tables XXVI-XXX, pp. 176-180). Fluroxypyr (acid) was not detected below the
6-inch depth, except at 7 DAT where it was detected at 11-30 ng/g in the 6- to 12-inch
depth: Pyridinol was first observed in the 0- to 6-inch depth at <10 ng/g (in one of three
samples) at 14 DAT, was <10-12 ng/g at 2 MAT and was not detectable at 3 MAT;
pyridinol was not detected below the 6-inch depth at any sampling interval.
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Methoxypyridine was first observed in the 0- to 6-inch depth at <10 ng/g at 21 DAT, was
variable (24-50 ng/g) between 2 and 14 MAT, and was 21-30 ng/g at 18 MAT.
Methoxypyridine was not detected below the 6-inch depth.

In samples obtained from the 0- to 2-inch depth at 0 and 3 DAT, concentrations of the -

. parent and metabolites were substantially higher. In the 0- to 2-inch depth (0 DAT, 15
samples) concentrations of the parent and fluroxypyr (acid) were 210-440 ng/g and 220-
420 ng/g, respectively (Table XX, pp. 169, 170; Table XXII, p. 172); pyridinol was
observed at concentrations of <10 ng/g (in four of 15 samples). At 3 DAT (15 samples),
concentrations of the parent and fluroxypyr acid equivalent were 140-530 ng/g and 240-
1600 ng/g, respectively (Table XX, pp. 169, 170; Table XXIII, p. 173). Pyridinol (at 3
DAT) and methoxypyridine (at 0 and 3 DAT) were not detectable. The 0- to 2-inch
depths were not analyzed after 3 DAT.

Washington: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipated with a
registrant-calculated half-life of 13.2 days in Quincy loamy sand soil vegetated with
spring wheat (Figure 16, p. 50; see Comment #7). In the 0- to 6-inch depth, fluroxypyr
MHE was initially observed at soil concentrations of 54-72 ng/g at 0 DAT, decreased to
<26-47 ng/g by 3 DAT, and was <26 ng/g (composite of 3 samples) at 7 DAT (Table
XXXI, pp. 182, 183). Samples were not analyzed for fluroxypyr MHE after 7 DAT.
Residue concentration means were not reported.

In the 0- to 6-inch depth, fluroxypyr (acid) was observed at soil concentrations of 120-
150 ng/g at 0 DAT, increased to a maximum of 180 ng/g (composite of three samples) by
7 DAT, and decreased to 94-100 ng/g by 14 DAT, 35-44 ng/g by 21 DAT, and <10-16
ng/g (in two of three samples) by 1 MAT, and was not detectable by 2 MAT (Tables
XXXI-XXXVII, pp. 185-189). Fluroxypyr (acid) was not detected below the 6-inch
depth, except at 21 DAT where it was detected at <10-14 ng/g in the 6- to 12-inch depth.
Pyridinol was first observed in the O- to 6-inch depth at <10 ng/g between 3 and 21 DAT,
and was not detectable at 1 MAT; pyridinol was not detected below the 6-inch depth at
any sampling interval. Methoxypyridine was first observed in the 0- to 6-inch depth at
<10 ng/g at 14 DAT, was variable (17-25 ng/g) between 21 DAT and 1 MAT, decreased
to <10 ng/g by 3 MAT, and was sporadically detected at <10 ng/g between 4 and 12
MAT (Tables XXXVIII-XL, pp. 190-192). Methoxypyridine was not detected below the
6-inch depth, except at 2 MAT where it was observed at <10 ng/g in the 6-12-inch and
12-to 18- mch 5011 depths. —

COMMENTS

1. Thesoils used in the field dissipation study (MRID 44080347; 0- to 6-inch depth, Table
I, pp. 28, 29) were Putnam silty clay loam (MO), Gardena sandy clay loam (ND), and
Quincy loamy sand (WA). A Catlin silty clay loam soil from a site in Henry County, IL,
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was used to assess the stability of fluroxypyr MHE and its metabolites in frozen storage
(MRID 44080355, p.10). The soil used in the storage stability study was not
representative of the soils found at the test sites, particularly in ND and WA. Differences
in texture, bulk density, moisture content, CEC, pH, and/or microbial populations/activity
could differentially affect the stability of the analytes in frozen storage. Itis
recommended that storage stability studies be conducted using soils obtained from each
test site.

Application rates were not verified by use of monitoring pads or other valid means.

Expected soil concentrations of total fluroxypyr residues were not calculated by the ‘
registrant, nor were the soil concentration data expressed as total fluroxypyr residues in
tabular form. However, recoveries. of total fluroxypyr from soil on the day of application
were reported as 76.0%, 88.7%, and 104.8% of the applied (0- to 6-inch depth) in MO,
ND, and WA, respectively; respective recoveries were 134.1%, 122.1%, and 127.3% of
the applied in the 0- to 2-inch depth (Table VI, p. 34).

. In the absence of soil monitoring pad data, application rates-may be verified by

comparison of the expected 0 DAT soil concentrations of total fluroxypyr residues
(fluroxypyr MHE plus fluroxypyr acid) at each site with the measured 0 DAT soil
concentrations.. The registrant should provide total (summed) residue concentration data
for total fluroxypyr in tabular form and calculate mean concentrations for these
compounds (and the metabolites) for each sampling interval. The registrant should also
calculate the expected concentrations of total fluroxypyr at 0 DAT. Separate calculations
of the expected total fluroxypyr concentrations in soil should be made for each site due to .

differences in soil bulk density.

Detailed descriptions of the instrumentation used with residue analytical methods ACR
91.10 and GRM 93.03 were not included in the terrestrial dissipation study (MRID
44080347), but were described in the accompanying storage stability study (MRID
44080335)

The limits of detection (LOD) and limits of quantitation (LOQ) for each analyte were

‘calculated by the registrant from the recovery data obtained from soil samples fortified

with each analyte at 10 ng/g (p. 123). The registrant stated that the target LOD and LOQ
values (5 and 10 ng/g, respectively) for the fluroxypyr (acid), pyridinol, and
methoxypyridine were used in this study because they were the lowest levels at whizh the
samples were fortified with these analytes (pp. 123, 124). For fluroxypyr MHE (the
parent), the registrant-calculated statistical values for LOD and LOQ (8 and 26 ng/g,
respectively) were used in this study because they were higher than the target values.

Coricurrent analytical method recoveries of the parent and its metabolites 'from soil
samples f(_)rtiﬂed separately with each analyte at 10-500 ng/g soil were variable. Field
sample data were:corrected for method recoveries on their respective days of analysis.
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Analytical method recoveries of fluroxypyr MHE from 66 soil samples fortified at 10-300
ng/g were 46-142% of the applied (Table II, pp. 135, 136), including one set of six
samples that were 46-96% (p. 136); recoveries from 53 of 66 samples were >70% and’

< 120%.

Analytical method recoveries of fluroxypyr (acid) from 117 samples fortified at 10-500
ng/g were 58.6-118.2% of the applied (Table III, pp. 137-140); recoveries from 100 of -
117 samples were >70% and <120%."

Analytical method recoveries of pyridinol from 112 samples fortified at 10-200 ng/g were
60.9-128.6% of the applied (Table IV, pp 141-144); recoveries from 102 of 112 samples
were 270% and < 120%

Analytical method recoveries of methoxypyridine from 117 samples foﬁiﬁed at 10-200
ng/g were 33.8-128.0% of the applied (Table V, pp. 145-148); recoveries from 112 of 117
samples were 270% and <120%. '

Soil subsamples to be fortified with fluroxypyr MHE, fluroxypyr (acid), and pyridinol
(150-200 g) were initially weighed into plastic bags, separately-fortified with each
compound (dissolved in acetone) at 0.10 xg/g soil, and transferred to metal paint cans
prior to frozen storage. The registrant stated that due to the volatility of

- methoxypyridine, 20-g subsamples of soil were weighed directly into the metal paint
cans, then fortified with 0.10 ©g methoxypyridine/g soil.

The registrant assumed first-order dissipation kinetics for total fluroxypyr residues
(fluroxypyr MHE plus fluroxypyr) at each site and plotted best-fit curves. Half-lives
were calculated from 0 DAT as well as from the sampling interval where peak
.concentrations (3 or 7 DAT) of total fluroxypyr were observed. Half-lives calculated
from the 0 DAT sampling interval were reported above. Half-lives calculated using the
peak concentration sampling intervals as time = 0 were 9.0 or 16 days, 14.3 or 21.3 days,
and 9.6 or 12.6-days in MO, ND, and WA, respectively. The two values reported for each
site reflect discrepancies between the half-lives reported in Figures 14-16 (first value; pp.
48-50) and the text (second value; p. 22). No explanation was provided for the
discrepancies in the reported half-lives between the Figures 14-16 and the text (p. 22).
Additionally, dissipation curves were presented as the disappearance of the "percent of
applied, on an acid equivalent (a.e.) basis." It is not clear whether the half lives o total
fluroxypyr were calculated using the "percent of applied" valu=s or using the measured
total fluroxypyr soil concentrations. Clarification of this issue by the registrant is
" necessary. ‘

Additionally, because half-life calculations were determined based on the-dissipation of
fluroxypyr MHE plus fluroxypyr (acid), the registrant should provide total (summed)



11

residue concentration data for total fluroxypyr in tabular form and report mean
concentrations for these compounds (and the metabolites) for each sampling interval.

It is preferred that soil residue concentration data be presented in tabular form as the
mean concentrations of all the replicates for a given sampling interval, in addition to the
values presented for the individual replicates. :

- Field spike recoveries for all analytes across all sites and sampling intervals were
extremely variable. Recoveries of fluroxypyr (acid), pyridinol, and methoxypyrtdine
ranged 35% to 241%, 34% to 85%, and 65% to 116%, respectively (Tables XLI-LVI, pp.
194-209). The impact on the study of unusually low or high recoveries of analytes from
field spike samples at particular sampling intervals was not discussed by the registrant.
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Laboratorvy Accumulation - Fish

1. This study is of questionable validity and does not provide useful information on the
bioaccumulation of fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-2- -
pyndmyloxyacetlc acid, 1-methylheptyl ester) in fish. While a method validation study
indicated that HPLC column recoveries of radioactivity from fish tissue extracts were
adequate, column recoveries of radioactivity from fortified water samples were only 67%
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and 65% of the applied for'samples analyzed at 30 minutes and 24 hours posttreatment,
respectively. Because reported aqueous concentration data represented adjusted values
(to account for parent compound loss presumed to have occurred during column
injection), bioconcentration factors (BCF) based on the aqueous concentration of the
parent compound are questionable. Additionally, the aqueous concentration of the parent
compound was not constant, but varied from 0.168 to 0.42 ng/mL throughout the
exposure period.

This study does not meet Subdivision N Guidelines for the fulfillment of EPA data
requirements on bioaccumulation in fish for the following reasons:

) rainbow trout were used to study the bioaccumulation of fluroxypyr MHE in a
laboratory setting; the recommended species is either bluegill sunfish or channel
catfish;

(11) the analytical method was inappropriate and could not adequately recover the
parent compound or its degradates from water samples;

(11)  the aqueous concentration of the pesticide (in the form of the parent compound)
was not reasonably constant, but varied between 11% and 29% of the nominal
application (based on values adjusted to correct for method inadequacies); and

(iv)  complete tissue concentration data (for the parent compound and the major
degradate) were not reported for each tissue type and sampling interval.

Radiolabeled residues accumulated in rainbow trout that were exposed to pyridine ring-
labeled ["*C-2,6 Jfluroxypyr MHE at approximately 1.5 ng/mL (with a mean parent
compound concentration of only 0.3 ng/mL and the remainder attributed to the degradate
fluroxypyr acid), with maximum total radioactivity bioconcentration factors of 6.06x for
edible (muscle), 53.87x for nonedible (head, skin, viscera and skeleton) and 62.11x for
whole fish tissues (based on reviewer calculations). However, the aqueous concentration
of parent compound was variable and the analytical method for the determination of the
parent compound in aqueous solution was questionable; concentrations of [*C]residues in
fish tissues were also variable with time. The only major degradate observed in each
tissue type was the hydrolysis product fluroxypyr (acid); complete residue concentration
data were not reported. Depuration was rapid, with the accumulated [''C]residues
eliminated from the edible fish tissues by day 3 and from the whole fish tissues by day 7,
depuration of accumulated residues from nonedible tissues was variable. However, no
[*C]residues were detected in day 1 through day 4 depuration period water samples no
other water samples were collected during depuration.
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METHODOLOGY

Prior to study initiation, rainbow trout (Oncorhynchus mykiss Walbaum) eggs were
fertilized in the laboratory under red light, transferred to a salmonid hatcher and
incubated at approximately 11.5 oC; embryos were held in the hatcher until the majority
initiated swim-up activity (pp. 12, 13). The fish were then transferred to holding tanks
containing sand-filtered, dechlorinated (with activated charcoal), irradiated (UV) Lake
Huron feed water (12° C, hardness 67-80 mg/L as CaCO;, alkalinity 46-57 mg/L as
CaCO;, pH 7.7-7.9, conductivity 230-260 ymhos/cm) and were fed a standard laboratory
diet until they reached a body weight 0f0.3-0.5 g. All fish were acclimated for at least 14
days prior to study initiation.

Flow-through aquatic exposure systems were prepared using two 43-L glass aquaria lined
with Teflon bags (0.003-inch thickness) to minimize adsorption of the test compound to
the glass. The test water (described above) was continuously supplied at a mean
measured flow rate of 255 L/day (177 mL/min; approximately 6 turnovers/day). Five
days prior to the introduction of fish into the aquaria, the exposure tank was treated with
pyridine ring-labeled [*C-2,6 ]Jfluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-2-
pyridinyloxyacetic acid, 1-methylheptyl ester; specific activity 26.7 mCi/mmole,
radiochemical purity 98.5%), dissolved in dimethylformamide (DMF), at a nominal
concentration of 1.5 ng/mL; the compound was introduced into the test water by injection
with a syringe pump adjusted to deliver a constant nominal flow rate (10 xL/min). The
control tank was treated only with DMF at a concentration (<0.1 mL/L) similar to that
occurring in the exposure tank. The aquaria were placed in a water trough and ‘
maintained at 12 = 2 °C; fluorescent lighting was used with a photo/dark period of 16 -
hours/8 hours per day. ‘

Rainbow trout (306; mean weight 0.38 £ 0.11 g, length not specified) were placed into
each aquarium and the aquaria were covered with plexiglass lids and continuously aerated
to maintain a dissolved oxygen content of >60% of saturation (p. 14). The fish were fed a
standard laboratory diet; uneaten food and fecal matter were generally removed by
siphoning approximately one hour afier feeding or as required. During the exposure
period, four fish were collected at davs 0, 1, 3, 7, 10, 14, 16, 21 and 28 to determine total
radioactivity in whole fish tissues; four additional fish were collected at each interval for
the determination of total radioactivity in the edible (muscle) and nonedible (head, skin,
viscera and skeleton) tissue. Additional fish (number unspecified) were collected at
exposure days 3, 7, 14, 16, 21 and 28 for the characterization of radiolabeled residues in
whole fish, edible and nonedible tissues. Water from each aquarium was sampled daily
during the uptake phase of the study to determine temperature, flow rates and total
radioactivity. Water samples obtained at sampling intervals described for fish were also
analyzed for dissolved oxygen and pH. Duplicate samples were obtained from the
control tank, with the exception of triplicate samples removed on exposure days 19-21,
while six replicate samples were obtained from the exposure tank at most sampling



intervals (not including weekend or depuration days on which triplicate samples were
removed). Single samples were obtained from the mixing (dosing) chamber daily, with
the exception of exposure days 5 and 6.

Following a 28-day exposure period, fish from the treated and control aquaria were
respectively transferred to clean aquaria for a 17-day depuration period. Fish were
collected at depuration days 0.5, 1, 3, 7, 10, 14 and 17 for the determination of total
radioactivity in the edible (muscle) and nonedible (head, skin, viscera and skeleton)
tissue. During the depuration period, water samples were collected daily from each
aquarium for the first four days only to determine total radioactivity; water sampling was
terminated after four days of depuration due to the lack of radioactivity observed in the

water.

Because incomplete dissolution of the lipophilic test substance was anticipated, despite
the use of DMF and a concentration of parent material below the water solubility of the
compound, water samples (from each tank and the mixing chamber) were centrifuged
prior to analysis to ensure only the detection of dissolved test material.- Water samples
and mixing chamber samples collected daily were analyzed directly for total radioactivity
by LSC (p. 15); the method detection limit was 0.01 ng/mL. To characterize radioactivity
in water samples, selected samples were centrifuged and an aliquot of the supernatant was
mixed with methanol (1 mL) and glacial acetic acid (50 mL) plus approximately 100 ng
each of non-radiolabeled fluroxypyr MHE, fluroxypyr, and fluroxypyridinol standards (p.
16). An aliquot of the mixture was analyzed by reverse-phase HPLC (C18 column) with
a mobile phase gradient of (Solvent A) acetonitrile:methanol (50:50, v:v) and (Solvent B)
distilled, deionized water, both with 1% acetic acid (A:B: 20:80 to 25:75 to 100:0, v:v);
both UV (254 nm) and radioactive flow detection were used (pp. 20, 21). The method
detection limit for HPLC analysis of water samples was 0.04 ng per 0.5-mL fraction (p.
22). Eluent fractions were collected and analyzed by LSC.

In a method validation study (raw data not reported) for the analysis of water samples,
HPLC recoveries of radioactivity from samples fortified with [**C-2,6 Jfluroxypyr MHE
and analyzed 30 minutes and 24 hours posttreatment were 67% and 65% of the applied,
respectively (p. 17). Respective recoveries following LSC analysis were 86% and 89%
of the applied. The study authors assumed the material loss during HPLC analysis to be
the result of adsorption of the parent compound to syringe or injector surfaces. Because it
was also assumed that the losses were not attributed to the main degradate (fluroxypyr),
only parent compound recoveries were corrected (based on LSC recoveries versus HPLC
recoveries) to account for material lost through adsorption (see Comment #1).

Four of the fish removed from the exposure tank at each sampling interval were
solubilized in Soluene-350 and analyzed for total radioactivity by LSC; data were
corrected for quenching and counting efficiency (p. 18). The remaining four fish were
dissected into edible (muscle fillets) and nonedible portions (head, skin, viscera and
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skeleton) prior to solubilization and LSC analysis. Both whole fish and inedible tissues
were each sectioned into quarters prior to solubilization; reported data represent total
radioactivity detected in the respective segments (four segments for each of four replicate
samples) divided by the total weight of the tissues for all four samples. The method
detection limits for LSC analysis of solubilized edible, nonedible and whole fish tissues
were 0.3 ng/g, 0.3 ng/g and 0.4 ng/g, respectively (pp. 22, 23). Total radioactivity in
whole fish tissues or separated tissue portions of control fish were determined using only
one replicate for each sampling interval. To characterize radioactivity in fish tissues,
additional fish sampled at 16 and 28 days posttreatment were dissected into edible and
nonedible portions or left whole, and frozen (temperature unspecified). Tissue samples
were homogenized (method not specified) while frozen and extracted three times with
methanol containing 0.1% acetic acid. The combined extracts were concentrated,
redissolved in methanol:acidified (0.5% phosphoric acid) water (50:50, v:v) and analyzed
by LSC for total radioactivity (p. 19). Aliquots of the extracts were analyzed by HPLC
(within one week of collection) as described previously for the water samples; the method
detection limit was 0.05 ng per 0.5-mL fraction (p. 22). Nonextracted [*C]residues in
tissue samples were quantified by solubilizing the post-extracted tissues followed by LSC
analysis. Selected extracts from pooled day-28 samples (4 samples of 20 fish each) were
isolated from methanol extracts by partitioning with chloroform and separated using
HPLC; collected radioactive fractions were analyzed by GC/MS to confirm compound
identities (p. 21). '

In a method validation study (raw data not reported) for the analysis of fish tissue
samples, mean extraction efficiencies from muscle and viscera tissue samples fortified
with pyridine ring-labeled ['*C-2,6]fluroxypyr MHE and the metabolite ["*C ]fluroxypyr
were 95.8% and 93.6% of the applied, respectively; mean HPLC recoveries of '
radioactivity were 95.7% and 94.1% of the applied, respectively (p. 20). Total
radioactivity recoveries by LSC from muscle and viscera tissue samples were 105.3% and
102.2% of the applied (p. 19).

To determine the frozen storage stability of the pesticide in fish tissues, a single replicate
of whole fish extract sample (day '10) was analyzed by LSC immediately following
preparation and was reanalyzed following 60 days of frozen storage (approximately -10
°C). Recovery of total radioactivity following frozen storage was 94% of that recovered
initially (p. 34). Residue characterization of the whole fish extract by HPLC following
storage indicated that relative concentrations of parent compound and the degradate
fluroxypyr were similar to those observed in the unstored extract (p. 34).

DATA SUMMARY

Radiolabeled residues accumulated in rainbow trout that were exposed to pyridine ring-
labeled [*C-2,6 Jfluroxypyr MHE (radiochemical purity 98.5%) at a nominal



concentration of 1.5 ng/mL under flow-through aquarium conditions. The actual mean
concentration of the parent compound was reported (p. 27) as approximately 0.3 ng/mL
(with the remaining radioactivity attributed to the degradate fluroxypyr); however, the
analytical method of determining the parent compound aqueous concentration was
questionable. Mean total [*C]residues (reported as fluroxypyr MHE equivalents) were
highest in the nonedible tissues (38.6 = 19.4 ng/g) compared with edible (6.0 = 2.7 ng/g)
and whole fish tissues (32.4 = 26.1 ng/g; Table 7, p. 45). Maximum mean concentrations
of total ['*C]residues occurred on day 21 for each tissue type; mean radioactivity was a
maximum concentration of 9.4 ng/g in edible tissues, 83.6 ng/g in nonedible tissues and
96.4 ng/g in whole fish tissues (Table 7, p. 45). Concentrations of ["*C]residues were
variable with time, however, exhibiting a decrease in concentration from day 1 to day 10,
followed by an increase in concentration up to day 21, with a rapid decrease observed by
day 25 in both nonedible and whole fish tissues; in edible tissues, a similar pattern was
seen from day 3 onward. The onlv major degradate observed in each tissue Wpe was
confirmed by GC/MS as the hydrolvsis product

4-amino-3,3-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, acid
equivalent).

Complete residue concentration data for [*C-2,6]fluroxypyr and its degradates were not
reported. At day 28, 1.4% (0.2 ng/g) and 91.9% (10.1 ng/g) of the radioactivity
recovered from edible tissue samples was present as ['*C-2,6 [fluroxypyr MHE and
fluroxypyr, respectively; for nonedible tissue samples, respective values were 5.1% (1.8
ng/g) and 83.7% (29.8 ng/g; Table 9, p. 47). Maximum bioconcentration factors (BCF;
calculated by the reviewer as described in Comment #3) based on total radioactivity
(including radiolabeled fluroxypyr MHE and fluroxypyr) were 6.06x for edible (muscle),
53.87x for nonedible (head, skin, viscera and skeleton) and 62.11x for whole fish tissues.
Depuration was rapid, with the accumulated ["*C]residues eliminated from the edible fish
tissues by day 3 and from the whole fish tissues by day 7 (Table 7, p. 45). Accumulated
[C]residues were not observed in nonedible tissue at day 7, but were detected at 2.4, 6.8
and 1.3 ng/g on depuration days 10, 14 and 17, respectively.

The concentration of ['“CJresidues (in fluroxypyr MHE equivalents) in the water during
the exposure period ranged from 1.17 to 1.95 ng/mL, with a mean of 1.53 ng/mL; no
radioactivity was detected in (day 1 through 4) water samples during the depuration
period (Table 4, p. 42). The onlv degradate detected in exposure water samples was the
“hydrolysis product fluroxypyr (acid). Residue characterization analysis of selected
samples indicated that the majority (mean of 80%) of radioactive residues detected in
aquarium water was present as the degradate fluroxypyr (Table 5, p. 43). The measured
concentration of ['*C-2,6]fluroxypyr MHE ‘in the water at each sampling interval was
questionable, however, due to the presumed adsorption of the compound to the syringe
and injector (used in HPLC analysis) and the subsequent adjustment of parent compound
values as described previously in the methods as well as in Comment #1 below.’
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Throughout the 28-day exposure and 17-day depuration period, the temperature of the
water ranged from 12.0 to 13.7 °C, the pH ranged from 7.42 to 7.94, and the dissolved
oxygen content ranged from 7.55 to 10.01 mg/L (Table 3, p. 41).

COMMENTS

In a method validation study using water samples fortified with pyridine ring-labeled
['”‘C;2,6 ]fluroxypyr MHE, radioactivity recoveries using LSC analysis were 86% and
89% of the applied for samples analyzed at 30 minutes and 24 hours postireatment,
respectively. Respective HPLC recoveries were 67% and 65% of the applied,
respectively. The study authors assumed, based on relative water solubilities of the
parent compound and the major degradate fluroxypyr, that the material loss during HPLC
analysis was the result of adsorption of the parent compound (as opposed to the
hydrolysis product, fluroxypyr) to svringe or injector surfaces. Based on this conclusion,
total radioactivity and parent compound aqueous concentration data were adjusted or
corrected by the study authors (based on differences in LSC recoveries versus HPLC
recoveries) to account for material lost through adsorption (p. 17).

It is the conclusion of the reviewer that the analytical method was inappropriate for the
quantification of the parent compound in water samples. It is also noted that, despite the
rapid depuration observed, no ["C]residues were detected in depuration water samples; it
is unclear whether this may have resulted from the inadequacy of the analytical method.
Adequate gas chromatography (GC) methods were demonstrated in a fluroxypyr
terrestrial field dissipation study (MRID 44080347) submitted by the registrant. Itis
suggested that this method be modified to facilitate the analysis of flurovxpyr MHE
residues in water samples.

Compleie tissue concentration data (for the parent compound, the major degradate and
any minor degradates) were not reported for each tissue type and sampling interval;
instead, values (for the parent compound and the major degradate only) were reported for
selected tissue types at selected intervals (Table 9, p. 47). - Although large samples of fish
were removed at day 28 for the purpose of metabolite identification, residue
concentration data were reported only for the edible and nonedible tissues for this
sampling interval. No minor metabolites were identified, although the study authors
noted (in footnote "a" of Table 9) that not all of the applied (and recovered) radioactivity
detected in fish tissue samples was accounted for by the parent compound and the single
major degradate.

Bioconcentration factors for edible, nonedible; and whole fish tissues were calculated by
the reviewer by dividing the mean measured concentration of ['*C]residues in the fish
tissues at each sampling interval (Table 7) by the mean measured water concentration up
to and including the respective sampling day (calculated by reviewer based on data
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reported in Table 4). This method enabled the reviewer to determine the maximum mean
bioconcentration factors. In contrast, the study authors calculated BCF's using a
SimuSolv computer modeling program. Using a two-compartment model, total
radioactivity BCF values of 21x, 217x and 167x were determined for edible, nonedible
and whole fish tissues, respectively (Table 8, p. 46). Using a four-compartment model
which accounted for parent compound plus metabolites (fluroxypyr acid here), respective
BCF values for fluroxypyr MHE were determined to be 0.6x, 25x and 26x for edible,
nonedible and whole fish tissues (Table 10, p. 48).

Concentrations of [*C]residues in fish tissues were variable with time for each tissue type
and did not exhibit definite plateaus, but decreased (after a first "peak” at day 1 or day 3)
and then increased to a maximum, followed by a rapid decrease. The study authors stated
that the observed vanability in tissue concentrations, which precluded the determination
of a plateau, may have been the result of an inconsistent parent compound exposure
concentration (p. 29). The reviewer considers this a likely explanation based on the
aqueous concentration of parent compound as displayed in Figure 7 (p. 56) and the tissue
accumulation patterns displayed in Figures 8, 9 and 10 (top graph in each; pp. 57-59).
Thus, tissue accumulation was dependent on the concentration of parent compound 1in the
test water, rather than on the total radioactivity (from parent compound plus the degradate
fluroxypyr) present.

As noted above, due to variability in tissue ["*C]residue concentrations (assumed to result

from variable parent compound aqueous concentrations) concentration plateaus in fish
tissues could not be determined. The study authors stated that mean total radioactivity in
fish tissues could be used as an estimate of the concentration plateau for each tissue type
and, based on this method of determination, plateau levels were concluded to have '
occurred at day 1 for nonedible and whole fish tissues and at day 3 for edible tissues (p.
28). The reviewer does not concur with the study authors' conclusion that the estimated
concentration plateaus are an acceptable substitute for observed plateaus.

A water solubility of approximately 115 ng/mL was reported for fluroxypyr MHE;
however, the temperature at which the solubility was determined was not specified (p. 9).
The reviewer notes that the reported water solubility of test compounds are generally
determined at 20-25 °C, while this bioaccumulation study was performed at 12°C. The
study authors noted that the water solubility of the degradate fluroxypyr acid was 91

mg/L at 20°C and that this was significantly greater than the water solubility of the parent
compound (p. 17). The water solubility of fluroxypyr acid was reportedly 7.95= 0.04
g/L atpH 7.5 (MRID# 44080349).

Based on the results of previous acute studies with rainbow trout, the 96- hour LC,, value
for ﬂuroxypyr MHE was determined to range from 3 to 13 mg/L (8 to 19 mg/L in one
study) and the no-observed effect concentration was a range of 1.0-1.8 mg/L (p. 11). Ina
separate study, rainbow trout and golden orfe showed no mortality or sublethal effects
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when exposed to fluroxypyr MHE at concentrations ranging from 0.18 to 5 mg/L (p. 11).
Based on these results, an exposure concentration of 1.5 ng/L (approximately 0.03% ot 3
mg/L) was chosen for the study reviewed here.

The study authors stated that mortality rates of 1.3% and 0.3% were observed in the
exposure and control tanks, respectively, during the uptake phase of the study (p. 15).

Rainbow trout were used to study the bioaccumulation of fluroxypyr MHE in a laboratory

setting; 1t is recommended that either bluegill sunfish or channel catfish be used.’

The frozen storage temperature was not reported in the methods section of the study.
However, the study authors noted that the single sample analyzed to determine the
storage stability of the pesticide in whole fish tissues was stored at -10°C.

The study authors stated that the fraction of total radioactivity in the mixing chamber
water attributed to the parent compound was observed to be relatively low (44%) at
exposure day 15 (27). The chamber was removed at that point, cleaned and reinstalled.
The study authors stated that, as depicted in Figure 6, a follow-up analysis of the mixing
chamber water indicated a "marked increase in the fluroxypyr MHE composition
compared to the day 15 analysis."



DATA EVALUATION RECORD
ALGAE OR DIATOM EC,, TEST
GUIDELINE 123-2 (TIER II)

1. CHEMICAL: Fluroxypyr 4 PC Code No.: 128959

2. TEST MATERIAL: 4-amino-3,5-dichloro-6-fluro-2-methoxypyridine
(a metabolite of fluroxypyr) - : Purity: 99.9%

3. CITATION :
: Authors: H. D. Kirk and A. M. Landre
Title: Evaluation of the phytotoxicity of 4-amino-3,5-dichloro-6-
fluro-2-methoxypyndine to green algae Selenastrum
.capricornutum Printz
. Study Completion Date: ~ October 6, 1995
Laboratory: The Environmental Toxicology & Chemistry Research
Laboratory, Dow Chemical Company
Sponsor: DowElanco ,
Laboratorv Report ID: . DECO-ES-3029
DP Barcode: D231718
MRID No.: 440803-41

4. REVIEWED BY: F. Nicholas Mastrota, Wildlife Bioilogist, ERB II, EFED

Signature: ?W{ %/MM ,  Date: /0/7/97 |

yl

PEER REVIEW BY: Andrew Bryceland, Fishery Bioilogist, ERB II, EFED

Date: /¢/7/§ v

Signature:

6. STUDY PARAMETERS

Definitive Test Duration: 120 hours
Type of Concentrations: Nominal

N

CONCLUSIONS: The concentration of 4-amino-3,5-dichloro-6-fluro-2-methoxypyridine (a
metabolite of fluroxypyr) that is predicted to cause 50% inhibition of population growth of
Selnastrum capricornutum is 2.4 ppm ai. Concentrations of 0.94 ppm or less caused no
observed effect on cell density.

Results Synopsis
EC,y: 2.4 ppm ai . 95% C.1.: 1.8-3.2 ppm ai
'NOEL: 0.938 ppm ai Slope: 2.82



8. ADEQUACY OF THE STUDY

A. Classification: Supplemental.

B. Rationale: The study was not conducted in compliance with FIFRA Good Laboratory -

Practices.

C. Repairabilify: Not repairable.

' 9. GUIDELINE DEVIATIONS

1. The study was not performed according to the FIFRA Good Laboratory Practices,
although the report states that the study “followed the basic principles of Good Laboratory

Practices”.

2. The progression of doses was 4X, whereas a 2X or 3X progression is recommended. -

3. The study report did not mention if daily observations were made.

10. SUBMISSION PURPOSE: Section 3 registration of Fluroxypyr MHE

11. MATERIALS AND METHODS

A. Test Organisms

Species
Skeletonema costatum

Anabaena flos-aquae
Selenastrum capricornutum
Navicula pelliculosa

Selenastrum capricornutum

Initial Number of Cells
3,000 - 10,000 cells/ml

~ 10,000 cells/ml

Nutrient§
Standard formula, e.g. 20XAAP

Algal assay medium (AAM)

B. Test Syst'em.

Solvent l Acetone (<0.1 mlV/L) ,

,.
« ™M



DP Barcode: D231718

MRID No.: 440803-41

—

Temperature
Skeletonema: 20°C

Others: 24-25°C

Repétted: Tnformation

24+2°C

Light Intensity
Anabaena: 2.2 K lux (£15%)
Others: 4.3 K lux (x15%)

4.3 K lux

Photoperiod
Skeletonema:

14 h light, 10 h dark or
16 h light, 8 h dark
Others: Continuous

Continuous

pH
_ Skeletonema: approx. 8.0°
Others: approx. 7.5

7.2-8.1

C. Test Design

Dose range : '
2X or 3X progressio

4X

Doses
at least 5

Controls
negative and/or solvent

" Negative and solvent controls were used.

Repiicates p.er dose
3 or more (4 or more for Navicula)

VS

Duration of test
120 hours

120 heurs

Daily observations were made?

Not reported

Method of OQbservations

Cellular counts

Maximum Labeled Rate

For parent compound:

1.5 Ib ae/acre




DP Barcode: D231718

12. REPORTED RESULTS

- MRID No.: 440803-41 -

Quality assurance and GLP compliance
statements were included in the report?

No. There was a quality insurance
statement, but the study did not comply with
GLP.

Initial and 120 h cell densities were 1 Yes
measured? - .
Control cell count at 120 hr >2X initial Yes
count? '

Initial chemical concentrations measured? | No

(Optional)

Raw data included? . Yes

Media Control 203.1 -- 8.1

. Solvent Control 2101.4 -- 8.3
0.015 243.8 -17.9 8.3

0.059 ©240.2 16.2 8.5
0234 218.0 -5.42 8.4
0.938 180.2 12.9 8.4

3.80 69.41 66.4 7.5

15.0 1.404 99.3 7.2

Other Significant Results: None.

1Sy




DP Barcode: D231718 ’ MRID No.: 440803-41

~ Statistical Results:

Statistical Method: Linear regression of iog concentration ve;fsus cell counts, Dunnett’s test
ECs,: 2.164 ppm 95% C.1.: Not reported
"~ Slope: Not reported NOEC: 0.938 ppm

13. Verification of Statistical Results

Statistical Method: Nonlinear regression (Bruce and Versteeg, 1992), Williams test
© ECy: 2.4 ppmai | " 95% CJ1.:1.8-3.2 ppm ai
Slope: 2.82 o " NOEC: 0.938 ppm ai

14. REV_IEWER'S'COMMENTS: None.

wm
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March 31, 1998 %MDO\V AgroScienC es

Document Processing Desk 6(a)(2)
Office of Pesticide Programs (7504C)
U. S. Environmental. Protection Agency
Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Attention: Ms. Joanne 1. Miller/PM-23 (7505C)

STARANE F (EPA FILE SYMBOL: 62719-EIL) A.I: FLUROXYPYR METHYLHEPTYL ESTER (MHE)

STARANE EC (EPA FILE SYMBOL: 62719-ElA)

EPA PETTTION NO. 6F4772

RESPONSE TO DATA EVALUATION RECORDS CONCERNING THE REVIEW OF ECOLOGICAL STUDIES
SUBMITTED IN THE FLUROXYPYR APPLICATION FOR PESTICIDE REGISTRATION DATED AUGUST 6.

1996

On October 7, 1998, we received your letter dated October 1, 1997 (including memorandums dated

July 28, 1997 and July 30, 1997). This review contained a number of Data Evaluation Records (DERs) for

the ecotoxicological evaluation of fluroxypyr methylheptyl ester, the active ingredient in Starane* F herbicide and
Starane EC herbicide. The memorandum dated July 28, 1997 addressed MRIDs 44080308 through 44080313 and
MRID 44080339. The memorandum dated July 30, 1997 addressed MRIDs 44080314, 44080335 through 44080333.
and 44080340. While most of the ecological effects data were found to be acceptable, three studies were not; these
included:

1. Aquatic plant study on the freshwater diatom, Navicula pelliculosa (MRID #44080339)
Classified: Invalid (repairable) on review dated July 28, 1997
Fluroxypyr 1-Methylheptyl Ester: The Toxicity to the Freshwater Diatom, Navicula pelliculosa
Study ID: ES-3075, Author: Milazzo, D.P. er. al, Study Completion Date: June 4, 1996

2. Estuarine/marine study examining the shell deposition effects with the Eastern oyster
(MRID #44080310) Classified: Supplemental (not repairable) on the review dated July 28, 1997
Fluroxypyr 1-Methylheptyl Ester: Acute Flow-Through Mollusc Shell Deposition Test
Study ID: 646-DO (DECO-ES-2625), Author: Boeri, R.L. et. al, Study Completion Date: January 12, 1996

3. Chronic toxicity of fluroxypyr MHE 1o the daphnid Daphnia magna Straus (MRID #44080314)
Classified: Supplemental (may be upgraded) on review dated July 30, 1997
Evaluation of the Chronic Toxicity of Fluroxypyr 1-Methylheptyl Ester to the Daphnid, Daphma magna
STRAUS. Study ID: DECN-ES-3079, Kirk, H.D. et.al, Study Completion Date: July 15, 1996

In the enclosed attachment, I am forwarding a response from our Environmental Sciences Laboratory, in the form of 2
letter addressed to me, that addresses the concerns brought forward in these DERs. This response contains additional
information to support the above studies so that they may be-judged acceptable. The aquatic plant study on the , .
freshwater diatom, Navicula pelliculosa (MRID 44080339) has been upgraded and is being submitted as supplementzl
data.

C«cseece

« .« o
< - e
“ e
L) . <
teq e
L]
48 4 44
. .
. ®e s

* Trademark of DowAgroSciences LLC ' . "
. . .
Data Sub Exo Tox J1] 34 kselec
oo o




Ms. Joanne 1. Miller/PM-23 (7505C)

STARANE F.(EPA FILE SYMBOL: 62719-EIL) Al: FLUROXYPYR METHYLHEPTYL ESTER (MHE)

STARANE EC (EPA FILE SYMBOL: 62719-EIA)

EPA PETITION NO. 6F4772

RESPONSE TO DATA EVALUATION RECORDS CONCERNING THE REVIEW OF ECOLOGICAL STUDIES
SUBMITTED IN THE FLUROXYPYR APPLICATION FOR PESTICIDE REGISTRATION DATED AUGUST
6, 1996

March 31, 1998

Page 2

Contents of Submission

Volume/Gpidelines MRID NO. * Contents/Study
Volume 1 ’ Transmittal document (this letter)
(Admunistrative) General Summary for Public Release (1)

Complimentary Copy: Letter from Kent B. Woodbum, Ph.D. (The Dow
Chemical Company) to John J. Jachetta (Dow AgroSciences) dated 3/4/98
Pages 1-14

Complimentary Copy: EPA letter dated 10/1/97

Complimentary Copy: EPA Memorandum dated 7/28/97
Complimentary Copy: EPA Memorandum dated 7/30/97 .
Complimentary Copy: DER on MRID 44080339 dated 6/26/97
Complimentary Copy: DER on MRID 44080310 dated 7/28/97
Complimentary Copy: DER on MRID 44080314 dated 7/25/97

Volume 2 SUPPLEMENTAL REPORT FOR: FLUROXYPYR I-METHYLHEPTYL
123-2. 44527201 ESTER: THE TOXICITY TO THE FRESHWATER DIATOM. Navicula
6(a)(2) ' pelliculosa
consideration

Kirk, H.D. et al. March 17, 1998

Study ID: ES-3075

Pages: 1-44 (3 copies)

Thank you for your consideration of this additional information. If you have other questions or concerns regarding
these, or any studies, please contact me at (317) 337-4672 or Joyce Armstrong, Registration Assistant for this
product, at (317) 337-4657.

hn J. Jachetta, Ph.D.
Regulatory Manager
Regulatory Success - Americas
(317) 337-4649 (FAX)
J1)/jlanls

Enclosures

------
:::::
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Pesticide Programs

DOW AGROSCIENCES LLC
9330 ZIONSVILLE ROAD 308/3E
INDIANAPOLIS, IN 462681054

Report of Analysis for Compliance with PR Notice 86-5

Thank you for your transmittal of 04/01/98. Our staff
has completed a preliminary analysis of the material. The results are
provided as follows:

Your submittal has not been analyzed for compliance
with PR Notice 86-5, due to the fact that it was
submitted under the requirements of FIFRA Section
6(a)2. A copy of your transmittal letter is enclosed,
annotated with Master Record ID’s (MRIDs) assigned to
each document submitted.



Dow AgroSaences LEC
V330 Zyonsvatle Road
Indiznapolis, IN 402081054

444642-00

308/2E : | (//‘MDO\’V Agl‘ oSciences

January 19, 1998

Document Processing Desk

Office of Pesticide Programs (7504C)
U.S. Environmental Protection Agency
Room 266A Crystal Mall 2
1921-Jefferson Davis Highway
Arlington, VA 22202

Auention: Joanne I. Miller/PM-23 (7505C)

FLUROXYPYR: PP#6F4772

EPA FILE SYMBOL NUMBER: STARANE* F (62719-EIL)
EPA FILE SYMBOL NUMBER: STARANE EC (62719-E1A)
DATA SUBMISSION - PUBLIC INTEREST DOCUMENT

A Public Interest Document (PID) is being provided to the Agency supporting the registration of
Fluroxypyr (Starane*) to control herbicide-resistant kochia and volunteer potato in cereal grains. This
assessment provides background on the specific benefits of fluroxypyr and reviews use rates,
application methods, and availability of alternative (herbicides and non-chemical control methods).

Contents of Submission

Volume MRID NO. Contents/Study

- Volume 1 Transmittal document (this letter)
(Administrative) - General Summaries for Public Release (1)

Volume 2 Public Interest Document Supporting the Registration
(N/A) "‘f L-I LI(OL}% Q I of Fluroxypyr (Starane*) to Control Herbicide-Resistant
. Kochia and Volunteer Potato in Cereal Grains
Nelson, J.E., er al. January 14, 1998
Study ID: PID-10352
Pages: 1-65 (3 copies)

* Trademark of Dow AgroSciences LLC

Duta Sub PID 1 1-19 Is.doc



Joanne 1. Millert/PM-23 (7505C)

FLUROXYPYR: PP#6F4772

EPA FILE SYMBOL NUMBER: STARANE?* F (62719-EIL)
EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA)
DATA SUBMISSION - PUBLIC INTEREST DOCUMENT
January 19, 1998

Page 2

I you require further information, please contact me at (317) 337-4672, or Joyce Armstrong,
Registration Assistant for this product, at (317) 337-4657.

Sincerely,
Jo Z"‘ Ja%

John J. Jacheua, Ph.D.
Regulatory Manager
Regulatory Success Americas
1317+ 337-4649 (FAX)

J1151211s

Enclosures

<1 Bruce Riggle, Registration Manager
United Agn Products

419 18" St.. P.O. Box 1286
Greeley. Colorado 80632
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Pesticide Programs

DOW AGROSCIENCES LLC
9330 ZIONSVILLE ROAD 308/3E
INDIANAPOLIS, IN 462681054

Report of Analysis for Compliance with PR Notice 86-5

Thank you for your transmittal of 01/22/98. Our staff
has completed a preliminary analysis of the material. The results are
provided as follows:

Your submittal was found to be in full compliance with-
the standards for submission of data contained in PR
Notice 86-5. A copy of your bibliography is enclosed,
annotated with Master Record ID’s (MRIDs) assigned to
each document submitted. Please use these numbers in
all future references to these documents. Thank you for
your cooperation. If you have any guestions concerning
this data submission, please raise them with the
cognizant Product Manager, to whom the data have been
released. -
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January 9, 1998

Indizuapolis, IN 620N 103

Document Processing Desk .
Office of Pesticide Programs (7504C)
U.S. Environmental Protection Agency
Room 266A Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Attention: Joanne L. Miller/PM-23 (7505C)

FLUROXYPYR: PP#6F4772

EPA FILE SYMBOL NUMBER: STARANE®* F (62719-EIL)

EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA) :
REVISION TO DATA FORMAT DEFICIENCY ON SUBMISSION DATED AUGUST 6, 1996

Enclosed please find three copies of a replacement page (18R) for your current page 18 of study number
K-129976-012 (MRID 44080321). This study was originally submitted August 6, 1996 on the Application for
New Registration - Section 3, with the Petition for Permanent Tolerance for Fluroxypyr Methylheptyl Ester
(MHE) Residues on Wheat, Barley and Oats.

The EPA Data Review from Linda Taylor dated September 25, 1997 listed this study as acceptable.
However, it was noted on page 11 of the review that the CAS No. referred to in the study was incorrectly
reported as 81406-37-3.

We are enclosing a Complimentary Copy of a letter sent to me from T. K. Jeffries of The Dow Chemical
Company explaining the actions taken to correct the CAS number on this study to read CAS No. 69377-81-7.

Correction Volume No. Study
Revised Page Volume 23 Fluroxypyr: Two Generation Dietary Reproductive
18R (83-4) Toxicity Study in Sprague-Dawley Rats
6(a)(2) consideration
Vedula, U. et.al June 19, 1996
Study ID: K-129976-012 (3 copies of

replacement page)

If you require further information, please contact me at (317) 337-4672, or Jovce Armstrong, Registration
Assistant for this product, at (317) 337-4657.

Singerely, V%

ohn J. Jagk€ita, Ph.D.”
Regulatory Manager
U.S. Regulatory, Toxicology and
Environmental Chemistry
(317)337-4649 (FAX)

11J4jlans

Enclosurcs

* Trademark of Dow AgroSciences 1.1.C "

Data Sub Rep! Pg ') 1-0 s



THE DOW CHEMICAL COMPANY
- STUDY ID: K-129976-012
' PAGE 18R

tat t achi
This study was conducted in accordance with the Environmental Protection'

Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD
' Principles for Good Laboratory Practice, EEC Good Laboratory Practice
Standards as cited in European Economic Community (EEC) Directive
87/18/EEC, the Japanese Ministry of Agriculture, Forestry and Fisheries Good
Laboratory Practice Standards and the Standard Operating Procedures of The
Toxicology Research Laboratory of The Dow Chemical Company.

In addition, in response to the Final Rules amending the U.S. Animal
Welfare Act that were promulgated by the U.S. Department of Agriculture
effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was
required for the conduct of this study was reviewed and given'full approval
by the Institutional Animal Care and Use Committee (IACUQC).

MATERIALS AND METHODS

Test Material: Fluroxypyr '

Supplier (Lot #): DowElanco (AGR 295035)

Synonyms: DOWCO" 433

Chemical Name: ((4-amino-3, 5 dichloro-6- fluoro-2—pynd1nyl)
- : oxy) acetic acid.

CAS Number: 69377-81-7

Molecular Formula: C;Hs Cl, FN; O
Structural Formula:

NH,
Cl Cl

N
F OCH,COOH

The test material was characterized by Liang (1991) using the following
methods: structure confirmation & impurity determination by nuclear

" Trademark of ‘The Dow Chemical Company



THE DOW CHEMICAL COMPANY
- STUDY ID: K-129976-012
. PAGE 18R

tat t acH
This study was conducted in accordance with the Environmental Protectio.n'
Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD
Principles for Good Laboratory Practice, EEC Good Laboratory Practice
Standards as cited in European Economic Community (EEC) Directive
87/18/EEC, the Japanese Ministry of Agriculture, Forestry and Fisheries Good
Laboratory Practice Standards and the Standard Operating Procedures of The
Toxicology Research Laboratory of The Dow Chemical Company.

In addition, in response to the Final Rules amending the U.S. Animal
Welfare Act that were promulgated by the U.S. Department of Agriculture
effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was
required for the conduct of this study was reviewed and given full approval
by the Institutional Animal Care and Use Committee (IACUCQC).

MATERIALS AND ME’I'HODS

Test Material: Fluroxypyr

Supplier (Lot #): DowElanco (AGR 295035)

Synonyms: DOWCO" 433

Chemical Name: ((4-amino-3, 5 dichloro-6-fluoro-2- pyndmyl)
= oxy) acetic acid.

CAS Number: 69377-81-7

Molecular Formula: C7 H5 Clz F NZ 03
Structural Formula:

NH,
Cl Cl
l
Py
N
F OCH,COOH

The test material was characterized by Liang (1991) using the fo]_.lowing
methods: structure confirmation & impurity determination by nuclea~

* Trademark of_f The Dow Chemical Company



THE DOW CHEMICAL COMPANY
- STUDY ID: K-129976-012
PAGE 18R

tat t acH
This study was conducted in accordance with the Environmental Protection
Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD
Principles for Good Laboratory Practice, EEC Good Laboratory Practice
Standards as cited in European Economic Community (EEC) Directive
87/18/EEC, the Japanese Ministry of Agriculture, Forestry and Fisheries Good
Laboratory Practice Standards and the Standard Operating Procedures of The
Toxicology Research Laboratory of The Dow Chemical Company.

In addition, in response to the Final Rules amending the U.S. Animal
Welfare Act that were promulgated by the U.S. Department of Agriculture
effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was
required for the conduct of this study was reviewed and given full approval
by the Institutional Animal Care and Use Committee (IACUC).

MATERIJALS AND METHODS

Test Material: Fluroxypyr
Supplier (Lot #): DowElanco (AGR 295035)
Synonyms: DOWCOQO" 433
Chemical Name: ((4-amino-3, 5 dichloro-6-fluoro-2-pyridinyl)
. oxy) acetic acid.
CAS Number: 69377-81-7
Molecular Formula: C7 H5 Clz F N2 03
Structural Formula:
' NH,
Cl Cl
N
I
~
N
F OCH,COOH

The test material was characterized by Liang (1991) using the following
methods: structure confirmation & impurity determination by nuclea=

* Trademark of ‘The Dow Chemical Company
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John J. Jachetta, Ph.D.
Registration Manager

~ DowElanco

9330 Zionsville Road
Indianapolis, IN 46268-1054

RESPONSE TO FLUROXYPYR TOXICOLOGY DATA EVALUATIONS

Dear Dr. Jachetta,

The Dow Chemical Company
Midland. Michigan 48674

COMPLIMENTARY
COPY

I have verified that the CAS numbers for Fluroxypyr (also known as Fluroxypyr actd) is
69377-81-7 and the CAS number for Fluroxypyr 1-methylhepty! ester (also known as
Fluroxypyr methylheptyl ester) is 81406-37-3. The following table lists the 6 studies
described on page 11 of the EPA letter from Linda Taylor (25 September 1997), Subject:
Data Reviews, the correct CAS number, and the CAS number that was reported. As you
can see, the CAS number for the 2-generation reproduction study was the only CAS

number that was reported incorrectly.

: : Correct Reported
Study Test Material CAS CAS
metabolism Fluroxypyr 69377-81-7 69377-81-7
90-day rat Fluroxypyr 69377-81-7 69377-81-7
2-gen reproduction | Fluroxypyr 69377-81-7 81406-37-3
metabolism Fluroxypyr methylheptyl ester 81406-37-3 81406-37-3
mutagenicity Fluroxypyr methylheptyl ester 81406-37-3 81406-37-3
rat developmental Fluroxypyr 1-methylheptyl ester | 81406-37-3 81406-37-3

I will initiate a Report Change/Revision for the 2-generation reproduction report to
correct this error. If I can help in any other way, please feel free to contact me.

Sincerely,

T K. Jeffries

The Dow Chemical Company
1803 Building

Midland, Michigan 48674
(517) 636-6860

cc: D. Eisenbrandt, The Dow Chemical Company




Y " UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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OFFICE OF PREVENTION,
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM
DATE: December 23? 1997

TO: Daniel Kenny
: Herbicide Branch - PM23
Registration Division (7505C)

FROM:  WilliamR. Effland, PhD.  Wlben . iW:z/z; /1%

Environmental Scientist
Environmental Risk Branch II
Environmental Fate and Effects Division (7507C)

THROUGH: Elizabeth MK. Leovey, Ph.D. / 4
Branch Chief

EFED/ERB Il

RE:. Drinking Water Screening Exposure Assessment for FluroX)"pyr
- (PC Code: 128959; DP Barcode: 241115)

SUMMARY

This memorandum describes the water resources screening assessment for fluroxypyr “acid” (4-
amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic acid) formulated as fluroxypyr-1-methylheptyl
ester (fluroxypyr-MHE). In terrestrial and aquatic environments, fluroxypyr-MHE is rapidly
hydrolyzed to fluroxypyr acid which has herbicidal activity. Fluroxypyr acid is further degraded
(although less rapidly) via microbial-mediated metabolism to 4-amino-3,5-dichloro-6-fluoro-

- pyridin-2-ol (“pyridinol” degradate) and 4-amino-3,5-dichloro-6-fluoro-2-methoxypyridine
(“methoxypyridine” degradate). In aerobic environments, fluroxypyr acid and the pyridinol and
methoxypyridine degradates are ultimately metabolized to carbon dioxide (totaled 46.8-76.2% of
the applied radioactivity in the aerobic soil study). :

The assessment dlSCLlSSCS the screening modelmg results for both surface water and ground water
media and ineludes an Environmental Fate Assessment for fluroxypyr. Water resource
monitoring data are not available for fluroxypyr- MHE or fluroxypyr acid. Data reported in Table



I presents the maximum acute and chronic surface water concentrations estimated from
GENEEC Version 1.2 modeling. For surface water resources, the maximum acute estimated
environmental concentration (EEC) was 11.2 pg/L and the maximum chronic EEC was 3.9 ug/L
when fluroxypyr was modeled at 0.25 Ibs acid equivalents/A/yr using aerial application. Results
of the Groundwater Screening Assessment using SCI-GROW?2 estimated the acute and chronic
EEC for groundwater to be 0.025 pg/L. The modeling inputs are shown in Tables 2 and 3.

Table 1. Surface Water EECs (pg/L) using GENEEC Version 1.2

——

Maximum EEC  Mean 4-Day EEC Mean21-Day  Mean 56-Day

EEC EEC
11.2 10.4 7.1 . 3.9

Environmental Fate Assessment

Degradation of fluroxypyr-MHE in environmental fate laboratory studies occurs through base-
catalyzed hydrolysis and microbial-mediated metabolism under aerobic conditions. In sterilized
buffered water, fluroxypyr-MHE hydrolyzed to the fluroxypyr acid with half-lives of 3 and 454
days at pH 9 and 7, respectively. Hydrolysis of fluroxypyr-MHE was not observed in the acidic
test system at pH 3. In the aerobic soil metabolism study, microbial degradation of fluroxypyr-
MHE appears to follow a biphasic degradation pattern with an initial first-order half-life of 1 to 3
weeks in four soils. The rate of metabolism decreased significantly afier 2 months. Degradation
of fluroxypyr-MHE yields fluroxypyr acid (the herbicidal agent), 4-amino-3,5-dichloro-6-fluoro-
pyridin-2-ol (pyridinol metabolite), 4-amino-3,5-dichloro-6-fluoro-2-methoxypyridine
(methoxypyridine metabolite) and CO,. The aerobic aquatic metabolism half-life was estimated
to be 14 days.

Flﬁroxypyr acid is considered mobile based on Freundlich K, values ranging from 0.11-1.9
ml/g in four test soils (silt loam, sandy loam, loam, and silty clay textures). These soil/water

.partitioning coefficients indicate fluroxypyr will occur principally in the aqueous phase of
soil/water systems.

Table 2. Ground Water Exposure Assessment using SCI-GROW?2

. l MODEL INPUT VARIABLE INPUT VALUE I

Application Rate (Ibs: ai/A) 0.25

Maximum No. of Applications ]

Koc . 68 (median; n = 4)
Aerobic Soil Metabo.lic Half-life 14 (mean; n = 4)

(days) — : s



Table 3. Surface Water Exposure Assessment using GENEEC (v.1.2)

MODEL INPUT VARIABLE INPUT VALUE -
Application Rate (lbs ai/A) 0.25

Maximum No. of Applications

Koc

Aerobic Soil Metabolic Half-life (days)

Is the pesticide wetted-in?
Depth of Incorporation (in.)
Spray Drift |
Solubility (mg/L)

. Aerobic Aquatic Metabolic Half-life (days)

pH 7 Hydrolysié Half-life (days)
Photolysis Half-life (days) )

1

50 (minimum reported value)

23 (maximum of 4 reported values)
No

0.0

Aerial (5%)

0.90

14 -

stable (454 days)

0 (stable)

(V8]




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Robert F. Bischoff
DowElanco OCT | 1997
9330 Zionsville Road

Indianapolis, IN 46268

Dear Mr. Bischoff:

Subject: -

Fluroxypyr - Application for Pesticide Registration

Starane F (EPA File Symbol 62719-EIL)
Starane EC (EPA File Symbol 62719-EIA)
EPA Petition No. 6F4772

Your Submission Dated August 6, 1996

The Agency has completed an additional review of the application for pesticide registration
referenced above. The following comments apply regarding the toxicology data provided with this
application:

Although most of the toxicology studies submitted in support of this application were found
to be acceptable, the mammalian cell gene mutation assay (MRID #440083-24, §84-2) was
classified as-unacceptable. The study may be upgraded with the submission of additional
information as described in the enclosed review.

A complete copy of the review is included with this letter to provide the details of the review and the
reasoning behind the above decision. You will be notified upon the completion of the remaining

reviews.
Sincerely yours,
Joanne 1. Miller
Product Manager (23)
Herbicide Branch
Registration Division (7505C)
Enclosure
:D& " BoS-754%6 . H—B /Prm23 CONCURRENCES
sweor - |\ 7S50S G
SURNAME » m’iE/U/UY / ,
10/1/77 A

DATE

EPA Form 1320-1 (12-70)

OFFICIAL FILE COPY
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MEMORANDUM
SUBJECT: FLUROXYPYR and FLUROXYPYR METHYLHEPTYL ESTER: Data

Reviews

FROM: | Linda L. Taylor, Ph.D/ ,{// //C /’7’/?7

Reregistration Branch’ I,
Toxicology Branch II, Section II [formerly]
Health Effects Division (7509C)

THRU : Whang Phang, Ph.D. U%Za Q/y5/97

Branch Senior SClEﬂLlSt
Reregistration Branch I
Health Effects Division (7508C)

TO: ‘Barbara Madden

RCAB
Health Effects Division (7509C)

Registrant: . DowElanco

Chemical: - ((4-amino-3,5-dichloro-6-£fluoro-2-pyridinyl)
oxy)acetic acid

Synonvm: Fluroxypyr

Caswell No.: 463 O

P.C. Code: 128959

DP Barcode: D232217/232550

Submission: 8515138

Action Reguested: Please review the data and accompahying F petition
materials. : ‘

Comment : The studies submitted on Fluroxypyr and Fluroxypyr
methylheptyl ester have been reviewed and the DERs are appended. There
were no accompanying F petition materials.

In MRID 44080328, the Registrant provides a summary/review of the
toxicology studies performed on Fluroxypyr and Fluroxypyr methylheptyl
ester. In general, comparable toxicity is observed. Both compounds have
been tested in rat and rabbit developmental toxicity studies, in rat
subchronie~toxicity studies, and in mutagenicity studies.

(1] MRID 44080316 - In the subchronic oral toxicity study in rats,
Fluroxypyr [98.9% a.i.) was administered to 10 Fischer 344 rats/
sex/dose via the diet at dose levels of 0, 320, 700, and 1000 mg/kg/day
for 13 weeks. An additional 10 rats/sex/group were dosed at 0 and 1000
mg/kg/day for 13 weeks followed by a 4-week recovery period on basal

Recycloed/Recyclable « Printed with Vegetable Ol Based Inks on 100% Recycled Paper (40% Postconsumer)
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diet. There were no deaths, and no effects were observed on clinical.
signs, ophthalmoscopy, urinalysis, gross or microscopic examinations in
either sex. A slight decrease in body-weight gain was observed in both
sexes at the high-dose level [overall gain d3 95/%9?9 94%% of control

" values]), and the recovery-phase rats also displayed decreased body-

weight gains. Food consumption was not adversely affected by treatment.

At the terminal sacrifice; slight increases in kidney welghts were

observed in both sexes at the high-dose level, but there were no
macroscopic or microscopic lesions observed. Other organ-weight

differences observed at the limit dose were decreased brain weilght in
females, increased liver weight in females, decreased testes weight in
males, and increased kidney weight in males following the recovery
phase. The LOEL is 1000 mg/kg/day, based on decreased body-weight gain
in males, increased kidney weight in both sexes, and an apparent
decrease in brain weight in females and testes weight in males. The
NOEL is 700 mg/kg/day.

This guideline [§82-1] subchronic oral toxicity study in the rat is
Acceptable.

{2} MRID 44080317 In the carcinogenicity study in mice, Fluroxypyr
[98.92% a.i.) was administered to 60 CD-1 mice/sex/dose via the diet at
dose levels of 0, 100, 300, and 1000 mg/kg/day for 18 months.

There were no adverse effects on survival or clinical signs in either
sex. A slight decrease in body weight was observed in the high-dose
males ([93% of control value at study termination] and decreased body-
weight gains [overall gain d3d 80%/%% 92% of control] were observed at
the high-dose level in both sexes. Food consumption was not adversely
affected by treatment. There were no adverse effects observed on any of
the monitored hematology or ophthalmoscopy parameters in-either sex. At
the terminal sacrifice, there was a slight increase in the incidence of
distended gall bladder (both macroscopically and microscopically] in
both sexes at the high-dose level and a slight increase in the number
of mice of both sexets with kidneys that were considered decreased -in
size. Organ weights, including the kidneys, were comparable among the
groups in both sexes. Microscopically, there was a significant increase
in the incidence of renal papillary necrosis and regenerative nephrosis
[severe grade only) in the high-dose females. There was no apparent
treatment-related increase in the incidence of any tumor tvpe in either
- sex. The LOEL is 1000 mg/kg/day, based on decreased body weight/gain in
males and an increased incideace of kidney lesions in females The NOEL
is 300 mg/kg/day.

This guideliné . [(§83-2) carcinogenicity study in the mouse is
Acceptable. : : ' :

(3] MRID 44080318 - Under the conditions of this range-finding
.developmental toxicity study, the administration of Fluroxypyr

.methylheptyl ester [95.8% a.i.] to 10 naturally-mated female Sprague-
Dawley CD® [SD] BR rats/group via gavage at dose levels of 0 [Mazola®
corn oil], 100, 500, 750, and 1000 mg/kg/day from days 6 through 15 of
gestation resulted in treatment-related increases in mortality at the
two '’ bighest dose levels [40% and 70% at 750 and 1000 mg/kg/day,

— -

|
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respectively] and the termination of the highest dose group on day 11
of gestation. There were no treatment-related effects on clinical signs
or gross pathologic alterations, body weight/gain, food consumption,
absolute and relative liver and kidney weights at dose levels of 500
mg/kg/day and below. Decreased body-weight gain was observed at 750
mg/kg/day. Comparable pregnancy rates were observed among the groups

[750 mg/kg/day and below], and there were no premature deliveries or
dams with 100% intrauterine deaths. All dams had 1live fetuses at
necropsy, and there were comparable numbers of corpora lutea,

implantations, resorptions, and live fetuses among the groups. There
were no treatment-related effects on reproductive parameters at dose
levels up to 750 mg/kg/day. The results indicate that a dose.of 750
mg/kg/day would be inappropriate for a definitive developmental
toxicity study based on severe maternal toxicity [death]. The maternal
NOEL in this range-finding study is 500 mg/kg/day, the LOEL is 750
mg/kg/day, based on deaths and decreased body-weight gain.

This non-guideline ([§83- 3(a)] prenatal developmental toxicity range-
finding study in the rat is classified Acceptable.

f4]) MRID 44080319 - Under the conditions of this developmental toxicity
study, the administration of Fluroxypyr methylheptyl ester [95.8% a.i.]-
to 20 naturally-inseminated New Zealand female rabbits/group via gavage
at dose levels of 0 [vehicle METHOCEL'A4M], 100, 500, and 1000 mg/kg/day
from days 7 through 19 of gestation resulted in maternal toxicity at
the high-dose 1level, as evidenced by an increased incidence of
abortions. Body weight was comparable among the groups, but body-weight
gains were decreased at the mid- and high-dose levels [not dose-
related] mainly during the dosing period, which may be attributed to
palatability. Corrected maternal body weight was comparable among the
groups. Comparable pregnancy rates were observed among the groups, and
there were no premature deliveries or does with 100% intrauterine
deaths. All does had 1live fetuses at necropsy, and there were’
- comparable numbers of corpora lutea, implantations, resorptions, and
live fetuses among the groups. Both pre- and post-implantation losses
were comparable among the groups. Fetal body weight was slightly
decreased [97% of control] at the high-dose level compared to the
concurrent control, but this may be attributed to the increased number
of fetuses -per doe at this dose level. There were no external,
skeletal, or visceral anomalies or variations that could be attributed
to treatment, and there was no treatment-related increase in visceral
or skeletal malformations. Although there was an apparent increase in
the incidence of a minor anomaly, retrocaval ureter, at the mid- and
‘high-dose 1levels,  1its toxicological significance 1is doubtful. The
maternal/developmental LOEL is 1000 mg/kg/day, based on an increased
incidence of abortions. The maternal NOEL is 500 mg/kg/day.

This guldellne [§83-3(b)] prenatal developmental toxicity study in the
rabbit is cla551f1ed Acceptable.

(5] MRID. 44080320 - - Under the conditions of this range-finding
developmental toxicity study, the administration of Fluroxypyr
methylheptyl ester [95.8% a.i.}] to 7 time-mated New Zealand female

)
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rabbits/group via gavage at dose levels of 0 [vehicle METHOCEL’
300, 500, 750, and 1000 mg/kg/day from days 7 through 19 of gest
resulted in no treatment-related effects on survival, clinical or
pathologic alterations, body weight/gain, food consumption,
and relative liver and kidney weights. Comparable pregnancy ra
observed among the groups, and there were no premature deliv
dams with 100% intrauterine deaths. All does had 1live £fetuses
necropsy, and there were comparable numbers of corpora lutea,
implantations, resorptions, and live fetuses among the groups. There
were no treatment-related effects on reproductive or developmental
parameters at dose levels up to and including the 1limit dose [1000
mg/kg/day] . The maternal NOEL in this range-finding study is 1000
mg/kg/day [limit dose], the highest dose tested. The developmental NOEL
is 1000 mg/kg/day, the limit dose.
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This non-guideline (§83-3(b)] prenatal developmental toxicity range-
finding study in the rabbit is classified Acceptable.

[6] MRID 44080321 - In a 2-generation reproduction study, Fluroxypyr
[99.0% a.i.] was administered to 30 Sprague-Dawley rats/sex/dose via
the diet at dose levels of 0, 100, 500, and 750 mg/kg/day [males] and
0, 100, 500, and 1000 mg/kg/day [females] during the pre-mating period
of 10 weeks [Fl generation] /12 weeks [F2 generation]:. There was one
litter (F1) in the first generation and two litters [F2A and F2B] in
‘the second generation. Treatment-related deaths due to renal failure
occurred in both sexes at the high dose in both generations {1 Pl male
{day 100] , 2 P1 females (days48& 71], 1 P2 male [day 112], 1 P2 female ([dayso]}.
Males of both generations displayed lower body weights [P1 (91-94% of control);
P2 (89-93% of controt)] and body-weight gains [pi (93%)/p2 (91% of control] during the
dosing period and overall. Body weight and body-weight gain were
comparable among the Pl females throughout the dosing period, but the
P2 females displayed lower body weight [88-94% of controt] and body weight
gain [91% of controt] during the dosing period. Food consumption was
comparable among the Pl rats of both sexes during the dosing period,
but decreased food consumption was noted in the P2 rats of both sexes..
The effects observed increased progressively with time of exposure.
During gestation, body weights were comparable among the Pl dams, and
progressively lower than the controls at the high-dose level for the P2

dams during both gestation periods [1* 88-92% of control/2™ 86-91% of controt] . Body-
weight gains were progressively lower than the controls with each
subsequent gestation period [p18sx/1* P2 82%/2™ P2 74% of control] . During lactation,

all dams of both generations displayed body weights that were initially
lower than control values but by day 21 of lactation were comparable to
-the control values. Body-weight gains during lactation were greater
than the controls at the mid- and high-dose levels [dose-related] for
both generations and both litters of the P2 generation, and this effect
increased_progressively with time of exposure. There weré increases in
kidney weight with corresponding gross and microscopic findings
[papillary atrophy, edema, necrosis, hyperplasia of the pelvic
epithelium, degeneration/regeneration of the tubular epithelium,
tubulo-interstitial nephritis, and dilatation of the tubules] at the
high-dose level in both sexes [both generations] and to a lesser degree
in the mid-dose males ([second generation]. Decreased absolute liver

7 7
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weight was observed in the high-dose males of both generations and i
the high-dose females in the second generation, which was attributed to
the nutritional status, lower body weights, and decreased abdominal fat
of these rats. Reproductive indices ([mating performance, fertility,
gestation length, time to mating, and the pup sex ratio] of both
generations were not adversely affected by exposure to Fluroxypyr up to
the limit dose in females and 750 mg/kg/day in males. Pup survival [(F2A
94 .5% vs 98.9%/F2B 92.1% vs 99.7% high dose wvs «control] and
consequently litter sizes were decreased slightly in the F2A and F2B
litters at the high-dose level. The author attributed the decrease to
a few dams with compromised heath, as evidenced by their decreased
amount of body fat and moderate to severe renal disease, although this
was not very apparent from the data as presented. There were no
apparent effects observed on pups at the mid- or low-dose level. F1 pup
body weight at the high-dose level was comparable to the control during
lactation, but body-weight gain was initially [day 1-4] lower than the

control (oo 81%.99 88% of control] . Decreased body weight was observed throughout
lactation in both the F2A [oo 85%-91%/9% 86%-92% of control] and F2B pups {cr 8s%-92%/9¢
89%-94% of control; P2 89-93% of control] . Decreased body-weight gain was observed

throughout lactation for both the F2A and F2B pups, but the magnitude
of the decrease was greatest initially [days 1-4]. Overall, body-weight
gain during lactation was only slightly lower than the control for both
the F2A [oo 90%/99 92% of controt] and F2B [oo 92%/9¢ 94% of controt] pups. The NOEL for
maternal/paternal . toxicity is 500/100 mg/kg/day]l, and the LOEL is
1000/500 mg/kg/day], based on death in females and increased kidney
weight with corresponding gross and microscopic findings [papillary
atrophy, edema, necrosis, hyperplasia of the pelvic epithelium,
degeneration/regeneration - of the tubular epithelium, tubulo-
interstitial nephritis, and. dilatation of the tubules)] in both sexes.
The reproductive NOEL is 1000/750 mg/kg/day], the highest dose tested.
The neonatal NOEL is 500 mg/kg/day, and the LOEL is 1000 mg/kg/day,
based on decreased pup body weight/body-weight gain and slightly lower
survival. '

This guideline [§83-4; OPPTS 870.3800] 2-generation reproduction study
in rats is classified Acceptable.

(7] MRID 44080322 - In the combined chronic toxicity/carcinogenicity
study in rats, Fluroxypyr (99.0% a.i.] was administered to 50 Fischer
344 rats/sex/dose via the diet at dose levels of 0, 100, 500, and 1000
[females only] mg/kg/day for 24 months [10 rats/sex/dose for 12
months] . At the high-dose level, there was an increase in death of both
sexes, and thz males at this dose level were terminated on day 118 (6
deaths prior to day 112] following erratic body-weight gains, changes
in clinical chemistry findings indicative of impaired renal function,
~and a thin appearance. The high-dose females had a 42% mortality rate,
with 48% of the deaths attributed to ‘renal failure. Body-weight gain
during the first 90-day interval was decreased [79% of control] in
males at the high dose but comparable to control for females. Overall
body-weight gain of the high-dose females was decreased [69% of
control] compared to the control. Food consumption was not adversely
affected overall. There were no consistent findings 1in hematology,
clinical chemistry, or urinalysis parameters monitored, although the
changes noted on several occasions were consistent with kidney effects
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.and/or nutritional condition of the rat. Kidney weight was increased at
‘the 500 mg/kg/day dose level in males and at all three dose levels in
females, although the increase at the low-dose level appears to
within that of the historical control. Gross and microscopic lesi
characteristic of renal toxicity [decreased size, papillary necr
and roughened surface] were observed in the high-dose males sacri
on -day 118. At study termination, chronic progre
glomerulonephropathy [CPG] of a severe or very severe degree was
slightly increased in males at 500 mg/kg/day when compared to the low-
dose and control males and was slightly higher than the historical
control. In females at study termination, increased severity of renal
CPG was observed at the 500 and 1000 mg/kg/day dose levels, compared to
the control and low-dose groups. Other changes observed [decreased body
fat, gastric erosion/ulcers of glandular mucosa)l were. considered
seconddary - changes due to the nutritional state of the rat.
Histologically, hyperplasia of the pelvic epithelium, papillary
necrosis, and tubular nephrosis were observed at the 500 mg/kg/day in
males and at 1000 mg/kg/day in females at study termination. There was
no apparent increase in the incidence of kidney tumors in sither sex.
With the exception of an increased incidence of parafollicular cell
adenomas [single only] in males at 500 mg/kg/day, at the doses tested,
there was no apparent treatment-related increase in any tumor tvype in
either sex. The LOEL is 500 mg/kg/day)}, based on increased kidney
weight in both sexes, increased incidence of atrophy, adipose tissue
[mesenteric tissues] in males and an increase in the severity of
chronic progressive glomerulonephropathy in the kidney in both sexes.
The NOEL is 100 mg/kg/day] . Deaths occurred at 1000 mg/kg/day in males
within the first 90 days on test [2 by day 28 and 3 more by day 56].

This guideline [§83-5] combined chronic toxicity/ carcinogenicity study
in the rat is Acceptable.

[8] MRID 44094901 - Under the conditions of this developmental toxicity’
study, the administration of Fluroxypyr methylheptyl ester [95.8% a.i.]

to 28 naturally-mated female Sprague-Dawley CD® (SD] BR rats/group via
gavage at dose levels of 0 [Mazola® corn oil], 100, 300, .and 600 .
mg/kg/day from days 6 through 15 of gestation resulted 8 deaths
[following 4, 6, 7, 7, 8, 8, 10, 10 days of dosing] at the high-dose
level and decreased body-weight gain [77% of control] and food
consumption during the dosing period at this dose level also. Clinical
signs observed in those dying on test included staining of the skin/fur
in the ano-genital area, lethargy, hypothermia, labored breathing,
irregular cait, pale appearance]. Excessive salivation was observed
only in the treated dams, and although the incidence increased with
dose, it is not clear whether this is a direct systemic effect of the
test material or due to residual amounts of the test material in the
buccal cavity from the dosing procedure. There were no treatment-
related effects on gross pathologic alterations or absolute and

relative liver -and kidney weights at any dose level. Comparable
pregnancy rates were observed among the groups, and there were no
abortions, premature deliveries, or dams with 100% intrauterine deaths
_[except one mid-dose dam)].. All dams had live fetuses at necropsy, and

there were comparable numbers of corpora lutea, implantations,
resorptions, and live fetuses among the groups. There were no dead
e 7 /
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fetuses. Fetal body weights and sex ratlio were comparable among the
groups, and there were no external malformations, visceral
malformactions or variations, or skeletal malformations that could be
attributed to treatment. The overall incidences of fetuses and litters
with- fetuses with one or more-ossification variation was comparable
among the groups, but there was an increase in the incidences of
incompletely ossified cervical vertebral transverse processes [mid- and
high-dose levels, not dose-related] and incompletely ossified pubes at
the high-dose level compared to the concurrent and historical controls.
These increases occurred at a dose level that resulted in severe
maternal toxicity [death]. The maternal NOEL is 300 mg/kg/day, the LOEL
is 600 mg/kg/day, based on deaths and decreased body-weight gain and
food consumption. The developmental toxicity NOEL is 300 mg/kg/day, and
the LOEL is 600 mg/kg/day, based on an increase in two ossification
variations [incompletely ossified cervical vertebral transverse
processes and pubes].

This guideline [§83-3(a)] prenatal developmental toxicity study in the
rat is classified Acceptable.

[9] MRID 44080323 - In independently performed microbial preincubation
mutagenicity assays, Saimonella typhimurium strains TA1535, TA1537,
TA98 and TA100 and Escherichia coli strain WP2uvrA were exposed to 100-
5000 pug/plate fluroxypyr methylheptyl ester (95.8%) in the presence and
absence of $9 activation. The S9 fraction was derived from Aroclor
1254 induced rat livers and the test material was delivered to the test
system in dimethyl sulfoxide. Slight compound precipitation was seen at
22500 pg/plate +/-S9. Cytotoxicity was not apparent at any dose. All
strains responded in the expected manner to the appropriate positive
control. There was no indication that fluroxypyr methylheptyl ester
induced a mutagenic effect at any dose with or without S9 activation.

This guideline ([§84-2] bacterial gene mutation assay is classified.
Acceptable.

(10] MRID 44080324 - In independently performed in vitro mammalian cell
gene mutation assays, Chinese hamster ovary (CHO) cells were exposed to
fluroxypyr methylheptyl ester (95.8%) doses of 1.25-50.0 pug/mL without
S9 activation (Trial 1) or 2:5-40 pg/mL -S9 (Trial 2). In the presence
of S9 activation, doses of 100-1178 ug/mL or 100-1200 ug/mL were
processed in Trials 1 and 2, respectively. The S9 fraction was derived
from Aroclor 1254 induced rat livers and the test material was
delivered to the test system in dimethyl sulfoxide. No cells survived
treatment with nonactivated doses =230 pg/mL and compound insolubility
was seen at =220 ug/mL -S9. With S9 activation, the test material was
not cytotoxic at any dose; however, compound insolubility occurred at
.all assayed levels in both trials. .-The nonactivated and S9-activated
positive controls induced the expected mutagenic response. There was no
indication that fluroxypyr methylheptyl ester induced a mutagenic
effect in the absence or presence of S9 activation. However, the
failure to test at least one fully soluble dose under S9 activated
conditions was not explained and precludes acceptance of the data from
this phase of testing as valid.
-/ A
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This guideline [§84-2) mammalian cell gene mutation assay is currently
classified Unacceptable, but the study may be upgraded if the sponsor
adequately explains the rationale for not testing a soluble dose;
otherwise, the S9-activated portion of this assay should be repeated
with a concentration range that 1nc1udes at least one fully soluble
test matcerial concentraLlon

{11] MRID 44080325 - In independently performed in vitro cytogenati
assays, lymphocytes harvested from two male Sprague Dawley rats D
trial were —exposed to fluroxypyr methylheptyl ester (95.8
nonactivated doses of 0.42-1250 pug/mL for 24 hours and comparable S
activated doses for 4 hours with a cell harvest at 20 hrs (Trial 1).
For Trial 2, cells were treated with 12.5-270. pug/mL +/-S9 as described
for Trial 1; additional cultures were exposed. to a comparable dose
range and harvested at 48 hours (24 hrs. posttreatment with the
nonactivated test substance or 44 hrs. after a 4-hr. treatment with the
S9-activated test material). The S9 fraction was derived from Aroclor
1254 -induced rat livers and the test material was delivered to the test
system in dimethyl sulfoxide. Cytotoxicity was observed at =270 ug/mL
+/-89. The positive controls induced the expected high yield of cells
with structural chromosome aberrations. There was no evidence that
fluroxypyr methylheptyl ester induced a clastogenic response at any
nonactivated or S9-activated dose.

This guideline [§84-2) in vitro mammalian cell cytogenetic assay is
classified Acceptable. :

{12)] MRID 44080326 - In a mouse micronucleus assay, groups of five male

and. five female CD-1 (ICR) mice received single oral gavage
administrations of 225, 450 or 900 mg/kg fluroxypyr methylheptyl ester
(95.8%). The test material was delivered to. the animals in corn oil.

Animals were sacrificed at 24, 48 and 72 hours postadministration and-
harvested bone marrow cells were examined for the incidence of -
~micronucleated polychromatic erythrocytes (MPEs). Toxic signs, similar
to those seen in the preliminary range-finding studies (i.e., death,

decreased activity and perineal soiling) were recorded for the high-
dose group. No bone marrow cytotoxicity was seen at any dose or
sacrifice time. The positive control induced the expected high yield of
MPEs in males and females. There was no evidence that fluroxypyr
methylheptyl ester induced a clastogenic or aneugenic effect in either
sex at any dose or sacrifice time.

This guideiine [§84-2] in vivo cytogenetic mutagenicity study is
classifiea Acceptable. ' o

(13] MRID 44080327 - In a metabolism study (MRID 44080327), Fluroxypyr
“C- methylheptyl ester [95.8 % a.i. unlabeled; .radiochemical purity
99%:; labeled on the methylheptanol portion of the molecule] or "“C-
methylheptanol [98.9% wunlabeled; radiochemical purity 97.5%) was
administered to 5 ([plasma)/3 (balance) male Fischer 344 rats/group in
single oral [equimolar] doses of 50 mg Fluroxypyr methylheptyl ester/kg
body weight or 17.7 mg Methylheptanol/kg body weight. The total
recovery of the administered dose was 105% and 104%, with the principal
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route of excretion being expired "CO,, which contained =61% and 63
the radioactivity for the fluroxypyr MHE and methylheptanol bal
groups, respectively. The urine contained =30% and 27% and the £
contained 5% and 7% of the administered dose for the Fluroxypyr MHE and
Methylheptanol groups, respectively. At 48 hours post dose, =7% of the
administered dose was recovered in the blood, carcass, and skin of both
groups. The overall rates and routes of elimination were comparable
between the groups. Each was extensively absorbed and rapidly
eliminated. Approximately 52% and 54% of the administered Fluroxypyr
MHE and Methylheptanol, respectively, was absorbed and expired as '“CO,
within 12 hours post dose, and an additional 18% of the administered
dose was excreted in the urine within 12 hours post dose. Based on the
percentage of the dose in the expired "CO,, urine, and tissues, =90% of
the dose was absorbed by the rats in each case. Once absorbed, both
were extensively metabolized (20-22 metabolites] and rapidly expired as
"“CO, and eliminated in the urine with a half-life of 6 hours. Fluroxypyr
MHE displayed a slower absorption rate than Methylheptanol, but once
absorbed, the pharmacokinetic parameters were similar. Peak plasma
concentrations of "“C-radiocactivity were attained by 7 and 10 hours post
dose, and the half-lives for the elimination phase were =18.2 and 17.4
hours for Fluroxypyr MHE and Methylheptanol, respectively. It was
stated that the percentage of radiocactivity recovered in the tissues
and carcass [=7%] suggests "“C-incorporation into the carbon pool that
may account for the longer half 1life in plasma as compared to the
urinary half-life of 6 hours. Average area under the curve values were
140 ug eq hr/g and 163 pug eq hr/g for the "Fluroxypyr MHE and
Methylheptanol groups, respectively. Clearance values were cqQmparable
for these groups also (2.1 and 1.8 mL/min kg]. These pharmacokinetic
parameters indicate no difference in kinetics of Methylheptanol, based
on whether it 1is labeled alone or as part of the Fluroxypyr MHE

molecule. - Urine profiles were similar and 1indicated extensive
metabolism [20-22 metabolites]. Unchanged Fluroxypyr MHE was not
detected in any of the samples, and the author stated that this "is -
consistent with the majority of the dose metabolized to CO,." The data

indicate that the Fluroxypyr MHE bond is readily hydrolyzed and that
the methylheptyl ester portion of Fluroxypyr is bioequivalent to
Methylheptanol.

This nbnguideline metabolism study [§85-1}] in the rat is classified
Acceptable. . : :

[14] MRID 44080329 - I'nder the conditions of the study, the acute oral
LD, of XRM-5316 [25.6%] to Fischer 344 rats [dose levels of 500, 2000,
and 5000 mg/kg; 5/sex/dose; 6-7 weeks old; fasted; 1l4-day observation
period] was calculated to be 3738 mg/kg for male rats and 3162 mg/kg
for female rats. Signs of toxicity included death [all high-dose
females on day 1 and all but one high-dose male on days 1 and 2,]
decreased——activity, incoordination, lacrimation, salivation, and
~labored breathing. This guideline [§81-1] acute oral toxicity study is
classified Acceptable. TOXICITY CATEGORY: III

[15] MRID 44080330 - Under the conditions of the study, the acute
dermal LD,, of XRM-5316 [25.6%] to New Zealand rabbits ([5/sex/dose; 14-
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day observation period]) was >2000 mg/kg for each sex. This guidelin

[§81-2] acute dermal toxicity study is classified Accepcable. TOXICITY
CATEGORY: III

[16] MRID 44080331 - In an acute inhalation study, Fischer 344 rats [5

rats/sex] were exposed via inhalation [(nose only] to the limit dose [5
mg/L] of XRM-5316 [25.6% a.i1.] for a single 4-hour period. There were

no adverse effects observed. The 4-hour LC,, was greater than 6.2 mg/L
aerosolized XRM-5316 [Fluroxypyr methylheptyl ester]. XRM-5316 1is
TOXICITY CATEGORY IV for acute inhalation. :

This guideline {§81-3] acute inhalation study in the rat is classified
Acceptable. )

[17) MRID 44080332 - In a primary eye irritation study, New Zealand
White rabbits (2 males, 4 female] were exposed via the conjunctival sac
of the right eye to a 0.1 mL aliquot of XRM-5316 [ 25.6% a.i.]. The

left eye of each rabbit served as a control. The eyes were observed for
eye irritation at 1, 24, 48, and 72 hours and 7, 14, and 21 days post
dose. The study was terminated after 21 days post dose. Irritation was
scored by the method of Draize, although not identified as such. Ocular
irritation was observed in all rabbits at 1 hour post dose. Reddening
of the iris was observed in only one [male] rabbit at 1 hour post dose
only. Corneal opacity {grade 1] was observed in all rabbits at the 1-,
24-, 48-, and 72-hour time points, but only one rabbit [female]
displayed this lesion at the day 7 time point. Slight to marked
redness, chemosis, and ocular discharge were observed in all rabbits.
By day 14, with the exception of 3 rabbits [females] who displayed
slight conjunctival redness, all signs of ocular irritation had
subsided. By day 21 post dose, all signs of ocular irritation had
dissipated. In this study, Fluroxypyr methylheptyl ester is an eye
irritant. Fluroxypyr methylheptyl ester is TOXICITY CATEGORY II for
primary eye irritation based on the findings of corneal opacity {which.
resolved within 7 .days in 5 rabbits and by day 14 in the remaining
rabbit] and slight to marked redness, chemosis, and ocular discharge of
the conjunctivae {[resolved by day 21].

This guideline (§81-4] primary eye irritation study is classified
Acceptable.

.

(18] MRID 44080333 - In a primary dermal irritation study, New Zealand
White rabbits [5 males, 1 female] were dermally exposed to a 0.5 mL
aliquot of XRM-5316 ([25.6 % a.i.) for 4 hours to 6.25 cm’ on their
backs/fianks. The test sites were observed for dermal irritation within
15 and 30 minutes, 4 and 24 hours, 48 and 72 hours post dose.
Irritation was scored by the method of Draize, although not identified
as such. In this study, XRM-5316. was slight dermal irritant. All
observations of erythema and edema were resolved by 48 hours. XRM-5316
is TOXICITY CATEGORY IV for primary dermal irritation.

This guideline [§81-5] primary dermal irritation study in the rabbit is
classified Acceptable. :




|

[19]) MRID 44080334 - In a dermal sensitizacion stcudy with XRM-3315
(25.6%], Hartley guinea pigs [10 males] were tested using the Buehler
Method. XRM-5316 was not a dermal sensitizer under the conditions of
the study. This guideline [§81-6] dermal seénsitization study in the
guinea pig is classified as Acceptable.

DISCREPANCIES: In the mouse carcinogenicity study, the metabolism
study, and the 90-day rat study, the CAS No. for Fluroxypyr is listed
as 69377-81-7. In the 2-generation reproduction study, the CAS No. is
listed as 81406-37-3 for Fluroxypyr. The metabolism and mutagenicity
studies list 81406-37-3 as the CAS No. for Fluroxypyr methylheptyl
ester. The Material Safety Data Sheet for Fluroxypyr, l-methylheptyl
ester in MRID 44094901 [rat developmental toxicity study) liscs a CAS
No. of 81406-37-3. For the record, the Registrant should reconcile
these differences. -In MRID 44080324 [in vitro mammalian cell gene
mutation assays)], the study is currently classified as Unacceptable and
does not satisfy the guideline requirements ([§84-2] for mammalian cell
gene mutation mutagenicity data. It may -be upgraded if the Registrant
adequately explains the rationale for not testing a soluble dose;
otherwise, the S9-activated portion of this_ assay should be repeated
with a concentration range that includes at least one Fu1ly so1ub1e
‘test material concentration.




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Robert F. Bischoff

DowElanco

ocT | 1997

9330 Zionsville Road
Indianapolis, IN 46268

Dear Mr. Bischoff:

Subject:

Fluroxypyr = Application for Pesticide Registration
Starane F (EPA File Symbol 62719-EIL)

Starane EC (EPA File Symbol 62719-EIA)

EPA Petition No. 6F4772

Your Submission Dated August 6, 1996

The Agency has completed initial reviews of the application for pesticide registration

referenced above. The following comments apply regarding the ecological effects data provided with
" this application: :

Y

2)

3)

4)

Most of the ecolo.gical effects data submitted to support this application were found to be
acceptable. The exceptions are described in comments #2, 3, and 4 below.

The aquatic plant study testing the effects of fluroxypyr on Navicula pelliculosa (MRID
#440803-39, §123-2) was found to be unacceptable as submitted. The study may be
upgraded with the:submission of the additional information as described in the enclosed
review dated July 28, 1997.

The estuarine/marine study testing the effects of fluroxypyr on the shell deposition of oysters
(MRID #440803-10, §72-3b) was found to be unacceptable and cannot be repaired. Please
refer to the enclosed review dated July 28, 1997.

The aquatic invertebrate study testing the effects of fluroxypyr on Daphnia magna (MRID
#440803-14, §72-4) was found to be unacceptable as submitted. The study may be upgraded
with the submission of the additional information as described in the enclosed review dated
July 30, 1997.
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EPA Form 1320-1 (12-70)
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Complete copies of the reviews are included with this letter to provide the details of the reviews
and the reasoning behind the above decisions. You will be notified upon the completion of the

remaining reviews.

Enclosure

Sincerely yours,

Joanne 1. Miller

Product Manager (23)
Herbicide Branch
Registration Division (7505C)
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OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Data Evaluation Records for Fluroxypyr 1-methylheptyl ester
(Chemical # 128968), ID # 062719-EIL STARANE F, Case # 060640,

Bar Code # D236845 sub-bean for DW

FROM: Renee Costello &/I\L// Cc"~\«_’
Environmental Risk Branch |l
Environmental Fate and Effects Division 7507C

/ /‘ }
THRU: Elizabeth M. Leovey, Chief /;%e{/
- e

Environmental Risk Branch I

Environmental Fate and Effects Division 75m

T0O: ) Joanne Miller (23)

Registration Division (7505C)

F13e|ad

EFED has completed review of seven ecological effects studies for fluroxypyr 1-
methylheptyl ester (chemical # 128968). One of these studies was unacceptable
for fulfilling guideline requirements. The chronic aquatic invertebrate study testing
the effects of fluroxypyr 1-methylheptyl on Daphnia magna (Guideline 72-4, MRID
440803-14) is supplemental because the test was conducted at levels higher than
the solubility limit and the actual test concentrations to which the organisms were
exposed is unknown. This study may be upgraded if the registrant submits data
on undissolved test material and information about filtration or centrifugation of
test material (if it exists) and these data are judged to be adequate. The other six
studies were classified as core and fulfil the guideline requirements.
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0.031 Ib ai/A

MRID 440803-35: This study is scientifically sound and fulfills the guideline
requirements for a vegetative vigor study with terrestrial plants: Results Synopsis:
Most sensitive monocot: Onion; Most sensitive parameter: phytotoxicity; EC,g:
0.124 b ai/A; NOEL: 0.062 Ib ai/A; Most sensitive dicot: Cotton; Most sensitive
parameter: phytotoxicity; ECZS '0.0012 Ib ai/A; NOEL: 0. 0010 Ib ai/A

MRID 440803-36: This study is scientifically sound and fulfilis the guideline
requirements for an algal toxicity test. The 120-hour ECy, and NOEC for A. flos-
aquae exposed to fluroxypyr 1-methylheptyl ester were 395 and 30 ppb,
respectively.

MRID 440803-37: This study is scientifically sound and fulfills the guideline
requirements for an algal toxicity test. The 120-hour EC;, and NOEC for S.
costatum exposed to fluroxypyr 1-methylheptyl ester were 292 and 179 ppb,
respectively.

MRID 440803-38: This study is scientifically sound and fulfills the guideline
requirements for an aquatic plant toxicity test.
The EC,, is > 2310 ppb and the NOEC is 1220 ppb.

MRID 440803-40: This study is scientifically sound-and fulfills the guideline
requirements for an algal toxicity test. The 96-hour EC¢, and NOEC for S.
capricornutum exposed to fluroxypyr 1- methylheptyl ester were > 1410 and 199
ppb, respectively.

Please forward copies of the DERs to the registrant as soon as possible. The
information requested for MRID 440803-14 is needed to complete the Section 3

ecologlcal risk assessment.



Summary of Data Reviews

Guideline Study Type Test Species | - MRID I Acceptability
Fluroxypyr 1-methylheptyl ester
72-4 Invertebrate life- Daphnia magna 440803-14 Supplémental
cycle
123-1 Terrestrial plant 10 terrestrial plant | 440803-35 Core
vegetative vigor species
123-1 Terrestrial plant 10 terrestrial plant | 440803-35 Core
seedling species
emergence
123-2 Aquatic plant Blue-green alga 440803-36 Core
' LCso (Anabaena flos-
aquae)
123-2 Aquatic plant Skeletonema 440803-37 Core
LCso costatum
123-2 Aquatic plant Duckweed (Lemna | 440803-38 Core
LCso gibba)
123-2 Aquatic plant Freshwater green 440803-40 Core
LCeo alga (Selenastrum
: capricornutum)

DER Conclusions

MRID 440803-14: This study is scientifically sound but does not fulfill the
guideline requirements for a freshwater invertebrate life-cycle test using Daphnia
magna. Testing was conducted at above the solubility limit. It is likely that there
was some undissolved test material in the system, this was not reported. Also, by
placing the samples in acetonitrile, any suspended particles would have dissolved
and the actual test concentrations to which the organisms were exposed is

unknown.

overestimate. This study is classified as Supplemental.

It is likely that the reported measured concentrations are an

MRID 440803-35: This study is scientifically-sound and fulfills the guideline

requirements for a seedling emergence study with terrestrial plants.

Results

"~ Synopsis: Most sensitive monocot: Ryegrass; Most sensitive parameter:

phytotoxicity; EC,q:

>0.25 b ai/A; NOEL: 0.124 |Ib ai/A; Most sensitive dicot:

-Cucumber; Most sensitive parameter: phytotoxicity; EC,s: 0.075 Ib ai/A; NOEL:




MRID No. 440803-40
DATA EVALUATION RECORD

ALGAE OR DIATOM EC,, TEST
GUIDELINE 123-2 (TIER II)

REE I

CHEMICAL: Fluroxypyr PC Code No.: 28959

TEST MATERIAL: Fluroxypyr l-methylheptyl ester Purity: 95.8%

CITATION:
Authors: D.P. Milazzo, J.M. Hugo, and M.D. Martin
Title: Fluroxypyr l1-Methylheptyl Ester: The
Toxicity to the Freshwater Green Alga,
Selenastrum capricornutum Printz

Study Completion Date: June 4, 1996

Laboratory: Environmental Toxicology & Chemistry
Research Laboratory, The Dow Chemical
Company, Midland, MI
Sponsor: DowElanco, Indianapolis, IN

Laboratory Report ID: ES-3076

DP Barcode: D231718 # D236LEY5 (ub o)
MRID No.: 440803-40

REVIEWED BY: Mark A. Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.

S8ignature: C:%;Z@Z&:;z ;Zﬂékzéf/ Date: ¢.//7/57

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,
KBN Engineering and Applied Sciences, Inc.

8ignature:. \p %{@3&(&.&)0{]& pate: b / | F ’Q'}
APPROVED BY: ’

8ignature: Q/A%/v\:& QLS‘\"QQ-'O Date: ?(‘\6\1

STUDY PARAMETERS:

Definitive Test Duration: 96 hours
Type of Concentrations: Initial measured

CONCLUSIONS: This study is scientifically sound and fulfills

the guideline requirements for an algal toxicity test. The
96-hour EC;, and NOEC for S. capricornutum exposed to
fluroxypyr l-methylheptyl ester were >1410 and 199 ppb,
respectively.



8. ADEQUACY OF THE S8TUDY:

A. Classification: Core
B. Rationale: N/A
C. Repairability: N/A

9. GUIDELINE DEVIATIONS:

MRID No.

The concentration of solvent in the

solvent control and treatment solutions was not specified.

Additionally, the test was conducted for 96 hours,

rather

than 120 hours, as recommended.

10.

SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

uideline. criteria. =~ ...

fﬁﬁépdrted Information

— —

Species

Skeletonema costatum
Anabaena flos-aquae
Selenastrum capricornutum
Navicula pelliculosa

— —

Selenastrum capricornutum

Initial Number of Cells
3,000 - 10,000 cells/mL

10,000 cells/mL

Nutrients
Standard formula,

e.g. 20XAAP

Algal assay medium

B. Test 8ystenm

G

Reported Information

S8olvent

-]

Acetone

Temperature
.Skeletonema:
Others:

20°C
24-25°C

24.1-25.6°C

Light Intensity
Anabaena: 2.0 KLux (*15%)
Others: 4.0-5.0 KLux (*15%)

3.4-5.1 KLux

440803-40




440803-40

MRID No.

Photoperiod
Skeletonema:
14 h light, 10 h dark or Continuous
16 h light, 8 h dark
Others: Continuous
pH
Skeletonema: approx. 8.0 Initial: 7.1-7.2
Others: approx. 7.5 Final: 7.5-7.7

C. .Test Design

uideline ‘Criteri:

Dose range
2X or 3X progression

formation !

e 5 | ; ‘ .

63, 126, 253, 506, 1010, and
2020 ppb .

Doses
at least 5

6

Controls
negative and/or solvent

Negative and solvent (acetone)
controls

Replicates per dose

3 or more 3
Duration of test
120 hours 96 hours

Daily observations were made?

Counts on days 2, 3, and 4

Method of Observations

Cellular counts

Maximum Labeled Rate

0.25 1b acid equivalents/acre

12. REPORTED RESULTS:

“*Guideline Criteria

Initial and ig% h cell

Reported Information

(Optional)

densities were measured? Yes
Control cell count at 120 hr

>2X initial count? Yes
Initial chemical

concentrations measured? Yes

w
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IRaw data included? Yes l

Dose Response -

Control 71.9 -
Solvent Control 98.0 : -
50 97.9 4
101 113.1 -11
199 93.8 8
390 85.7 16
754 67.2 34
1410 77.1 24

“Inhibition was based upon comparison to the pooled control.

Other Significant Results: None reported.

Statistical Results for Cell Density:

Statistical Method: Visual interpretation and analysis of
variance coupled with Dunnett’s test

ECso: >1410 ppb 95% C.I.: N/A
Probit Slope: N/A NOEC: 199 ppb

13. VERIFICATION OF S8TATISTICAL RESULTS:

Statistical Method: Visual interpretation and Williams’ test
with comparison to the solvent control

ECs0: >1410 ppb 95% C.I.: N/A ppb
Probit Slope: N/A NOEC: 390 ppb

14. REVIEWER'S COMMENTS: The test material has a hydrolytic
half-life of approximately three days. Therefore, about 75%
of the material may have hydrolyzed to the acid form of
fluroxypyr over the course of the test. When the ester and
acid forms were quantified and summed at test termination,

4
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recoveries ranged from 28 to 101% of nominal. The time-0
recoveries ranged from 71 to 81% of nominal. Although the
form of the test material changed over the testing period,
the reviewer believes that the initial measured
concentrations serve as reliable values with which to
estimate the EC,;, value, since the material will behave
similarly under natural conditions.

This study is scientifically sound and fulfills the guideline
requirements for an algal toxicity test. The 96-hour ECs,
and NOEC for S. capricornutum exposed to fluroxypyr 1-
methylheptyl ester were >1410 and 199 ppb, respectively.

This study can be categorized as Core.




-

Selenastrum cell density
File: sel Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model)

GROUP ORIGINAL
IDENTIFICATION N MEAN
1 Sol. Con. 3 979562.000 9
2 50 ppb 3 979233.000 9
3 101 ppb 3 1130939.000 11
4 199 ppb 3 937818.333 9
5 390 ppb 3 856726.333 8
6 754 ppb 3 672234.000 6
7 1410 ppb 3 770868.000 7

TABLE 1 OF 2

TRANSFORMED
MEAN
79562.000
79233.000
30939.000
37818.333
56726.333
72234.000
70868.000

ISOTONIZED
MEAN
1029911.333
1029911.333
1029911.333
937818.333
856726.333
721551.000
721551.000

Selenastrum cell density
File: sel Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model)

ISOTONIZED  CALC. SIG
IDENTIFICATION MEAN WILLIAMS P=.05
Sol. Con.1029911.333
50 ppb1029911.333 0.726
101 ppb1029911.333 0.726
199 ppb 937818.333  0.602
390 ppb 856726.333 1.771
754 ppb 721551.000 3.719 *
1410 ppb 721551.000 3.719 *

TABLE 2 OF 2

TABLE
WILLIAMS

DEGREES OF
FREEDOM

S = 84969.953
Note: df used for table values are approximate whe

nv > 20.
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DATA EVALUATION RECORD
AQUATIC PLANT EC,, TEST
GUIDELINE 123-2 (TIER II)

CHEMICAL: Fluroxypyr

440803-38

- .
S

TEST MATERIAL: Fluroxypyr l-methylheptyl ester

CITATION:
Authors: H.D. Kirk, D.P. Milazzo,
M.D. Martin

PC Code No.: 28959

Purity: 95.8%

J.M. Hugo, and

Title: Fluroxypyr 1-Methylheptyl Ester:
Toxicity to the Aquatic Plant, Duckweed

Lemna gibba L. G-3

Study Completion Date: June 4, 1996

The

Laboratory: Environmental Toxicology & Chemistry
Research Laboratory, The Dow Chemical

Company, Midland, MI
Sponsor: DowElanco, Indianapolis,

Laboratory Report ID: DECO-ES-3074

IN

DP Barcode: D231718 + 0 23LwNy (s o e

MRID No.: 440803-38

REVIEWED BY: Mark A. Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences,

4

- .7, el > 3
Signaturej //[fa~:?z;2%%2%%§:

Date: ¢

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,
KBN Engineering and Applied Sciences,

Signature: {>,%6g}§nLQﬁ&hﬁjk

APPROVED BY:
/ ’ et
Signature: CL_ Nz Q;b#dﬁ;o

STUDY PARAMETERS:

Definitive Test Duration: 14 days
Type of Concentrations: Initial

Date:

Date:

measurea

Inc.

fA£7/¢;/

Inc.

‘9/\? )ﬂ'

ERRIEE)

CONCLUSIONS: This study is scientifically sound and fulfills
the guideline requirements for an aquatic plant toxicity

test.
Results S8ynopsis:

ECsp: >2310 ppb 95% C.I.: N/A
NOEC: 1220 ppb Probit Slope:

N/A

<.
~



8. ADEQUACY OF THE STUDY:

A. Classification: Core.
B. Rationale: N/A.

C. Repairability: N/A.

9. GUIDELINE DEVIATIONS: The pH of the medium

MRID No. 440803-38

(=8.2) was greater than recommended (5.0).

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

‘used for testing

_Reported’ Information

... . Guideline Criteria

Species Lemna gibba

Lemna gibba

Number of Plants/Fronds
5 plants, 3 fronds each

16 fronds/replicate (4 plants
with 4 fronds each)

Nutrients
Standard formula, e.g. 20XAAP

20XAAM

B. Test System

Cuideline Criteria

Reported Information

Solvent Acetone
Temperature
25°C 25.0-25.2°C

Light Intensity
5.0 KLux (+15%)

4.3-6.4 KLux

Photoperiod

Continuous Continuous
Test 8ystem

Static or Renewal Static

pH

Approx. 5.0 8.3-9.1




C. Test Design

MRID No. 440803-38

- ““Reported Information

Dose range
2X or 3X progression

2X

negative and/or solvent

Doses 188, 375, 750, 1500, and 3000
at least 5 ppb
Controls

Negative and solvent controls

Replicates per dose

3 or more 3
Duration of test
14 days 14 days

Daily observations were made?

Counts on all three replicates
only conducted on day 14 of
the test

Method of Observations

Number of fronds

Maximum Labeled Rate

0.25 1b acid equivalents/A

12. REPORTED RESULTS:

“'Guideline Criteria

Reported Information

— —

Initial and 14 day frond

numbers were measured? Yes
Control frond at 14 days >2X
initial count? Yes
Initial chemical

concentrations measured? Yes
(Optional)

Raw data included? Yes
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Dose Response

. 'fihitial : ’ ﬁ'fﬁ o 'r;ﬁ D PORE o o
v -imeasured - Avg. Frond % “Inhibition” | = 14-day pH -
.~concentration - - Number - - O SRTS I R - S
2o (B9/L)
P ey
Control ' 445 - 8.8-9.0
Solvent Control . 434 - 9.0-9.1
176 371 16 8.8-9.0
289 420 5 9.0-9.1
744 437 1l 9.1
1220 365 17 8.9-9.1
2310 - 319 28 8.8-9.0

*Based on comparison to the pooled control.

13.

14.

Other Significant Results: None noted.

Statistical Results for Frond Number

Statistical Method: Visual interpretation and Dunnett’s test

ECso: >2310 ppb 95% C.I.: N/A
Probit Slope: N/A NOEC: 1220 ppb

VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Visual interpretation and Williams’ test
with comparison to the solvent control

EC: >2310 ppb 95% C.I.: N/A
Probit Slope: N/A NOEC: 1220 ppb

REVIEWER'S COMMENTS8: The test material has a hydrolytic
half-life of approximately three days. Therefore, all of the
material may have hydrolyzed to the acid form of fluroxypyr
over the course of the test. When the ester and acid forms
were quantified and summed at test termir.ation, recoveries
ranged from 76 to 99% of time-0 values. The time-0
recoveries ranged from 77 to 100% of nominal. Although the
form of the test material changed over the testing period,
the reviewer believes that the initial measured
concentrations serve as reliable values with which to
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estimate the EC,, value, since the material will behave
similarly under natural conditions.

This study is scientifically sound and fulfills the guideline
requirements for an aquatic plant toxicity test. The 14-day
ECs, and NOEC for L. gibba exposed to fluroxypyr 1-
methylheptyl ester were >2310 and 1220 ppb, respectively.
This study can be categorized as Core.

-
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Lemna frond number

File: lem Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN

1 Sol. Con. 3 434.333 - 434.333 434.333
2 176 ppb 3 370.667 370.667 409.222
3 289 ppb 3 420.333 420.333 409.222
4 744 ppb 3 436.667 436.667 409.222
5 1220 ppb 3 365.000 365.000 365.000
6 2310 ppb 3 318.667 318.667 318.667

Lemna frond number

File: lem Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Sol. Con. 434.333
176 ppb 409.222 0.585 1.78 =1, v=12
289 ppb 409.222 0.585 1.87 - = 2, v=12
744 ppb 409.222 0.585 1.90 = 3, v=12
1220 ppb 1 365.000 1.615 1.92 = 4, v=12
2310 ppb 318.667 2.695 * 1.93 =5, v=12
s = 52.573
Note: df used for table values are approximate when v > 20.



MRID No. 440803-37
DATA EVALUATION RECORD

ALGAE OR DIATOM EC,, TEST
GUIDELINE 123-2 (TIER II)

1. CHEMICAL: Fluroxypyr ' PC Code No.: 128959

2. TEST MATERIAL: Fluroxypyr l-methylheptyl ester Purity: 95.8%

3. CITATION: ,
Authors: J.S. Hughes, M.M. Alexander, and L.A.
Conder
Title: Fluroxypyr l1-Methylheptyl Ester: The
Toxicity to Skeletonema costatum
Study Completion Date: May 31, 1996
Laboratory: Carolina Ecotox, Inc., Durham, NC
Sponsor: The Dow Chemical Company, Midland, MI
Laboratory Report ID: 10-04-1 : ‘
DP Barcode: D231718 4072Z3¢%4s {s0h hee)
MRID No.: 440803-37

4. REVIEWED BY: Mark A. Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.

—

N : CT e ;;‘}j/' < / = //- -
8ignature: ( .. - ol ASTTTESES Date: & 777797
APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,

KBN Engineering and Applied Sciences, Inc.

Signature: \p %@%U\SJ Date: 43/\‘7 [ﬁ'_’,

5. APPROVED BY:
. 0 s
8ignature: (;_/ﬂicﬂ,ng Conr&lc pate: |47

6. S8STUDY PARAMETERS:

Definitive Test Duration: 120 hours
Type of Concentrations: Initial measured

7. CONCLUSBIONS8: This study is scientificaily sound and fulfills
the guideline requirements for an algel toxicity test. The
120-hour ECs;, and NOEC for S. costatum exposed to fluroxypyr
l-methylheptyl ester were 292 and 179 ppb, respectively.

8. ADEQUACY OF THE STUDY:

A. Classification: Core

B. Rationale: N/A



C. Repairability: N/A

9. GUIDELINE DEVIATIONS:

noted.
10. SUBMISSION PURPOSE:
11. MATERIALS AND METHODS:

A. Test Organisms

MRID No. 440803-37

No major guideline deviations were

Guideline“Cr

Species

Skeletonema costatum
Anabaena flos-aquae
Selenastrum capricornutum
Navicula pelliculosa

‘Reéported” Information

Skeletonema costatum

Initial Number of Cells
3,000 - 10,000 cells/mL

10,000 cells/mL

Nutrients

Standard formula, 20XAAP

e.q.

Marine algal assay medium
with a salinity of 30%

B. Test S8ystem

' “Guideline criteria

S8olvent

'—;

Reported Information

DMF

Temperature
Skeletonema: 20°C

Others: 24-25°C

21.2-21.7°C

Light Intensity

Anabaena: 2.0 KLux (*15%) 3.8-4.7 KLux
Others: 4.0-5.0 KLux (+15%)
Photoperiod
Skeletonema:
14 h light, 10 h dark or 14 h light, 10 h darx
16 h light, 8 h dark
Others: Continuous
PH
Skeletonema: approx. 8.0 Initial: 8.2-8.3
Others: approx. 7.5 Final: 8.2-8.8




C. Test Design

MRID No. 440803-37

“Information -

63, 126, 252, 503, 1005, and

negative and/or solvent

Dose range _ :
2X or 3X progression 2010 ppb, corrected for purity
Doses

at least 5 6

Controls Negative and solvent (0.5 mL/L

DMF) controls

Replicates per dose

3 or -more 3
Duration of test
120 hours : 120 hours

Daily observations were made?

Counts on days 3, 4, and 5

Method of Observations

Cellular counts

Maximum Labeled Rate

0.25 1lb acid equivalents/acre

12. REPORTED RESULTS:

" Guidéline Criteria

Initial and 120 h cell

.Reported Information

densities were measured? Yes
Control cell count at 120 hr

>2X initial count? Yes
Initial chemical

concentrations measured? Yes
(Optional)

Raw data included? Yes
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Dose Response

Avg. Cell Density | - . o .. -
(x 10* cells/mL) .| % Inhibition®

Control 39.2 -
Solvent Control 38.9 -
43 39.4 -1

85 36.8 6

- 179 25.3" 3

347 7.5 81

798 0.3 99

1722 0.3 _ 99

‘Inhibition was based upon comparison to the pooled control.

““Replicate B of this group contained only 1% of the mean number
of cells/mL in the other two replicates and was therefore
omitted from analysis.

13.

14.

Other Significant Results: None noted.

Statistical Results for Cell Density:

Statistical Method: Non-linear regression analysis and
analysis of variance coupled with Bonferroni’s test

ECs0: 246 ppb 95% C.I.: 166-365 ppb
Probit Slope: N/A NOEC: 179 ppb

VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Moving average method and Bonferroni’s
test with comparison to the solvent control

ECsq: 292 ppb 95% C.I.: 270-314 ppb
Probit Slope: N/A NOEC: 179 ppb

REVIEWER'S8 COMMENT8: The test material hydrolyzed to the
acid form of fluroxypyr over the course of the test. When
the ester and acid forms were quantified and summed at test
termination (reviewer’s calculations), recoveries ranged from
69 to 83% of nominal. The time-0 recoveries ranged from 68
to 86% of nominal. Although the form of the test material
changed over the testing period, the reviewer believes that

4
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the initial measured concentrations serve as reliable values
with which to estimate the EC,, value, since the material
will behave similarly under natural conditions.

Since the dose-response was not conducive to remodeling by
non-linear regression analysis, the moving average method
‘results were accepted as the reportable values. This study
is scientifically sound and fulfills the guideline
requirements for an algal toxicity test. The 120-hour EC,
and NOEC for S. costatum exposed to fluroxypyr l-methylheptyl
ester were 292 and 179 ppb, respectively. This study can be
categorized as Core. '




Mossler fluroxypyr MHE Skeletonema costatum 5-29-97
% Jc ok g dk Kk e ok gk gk ok %k ok ok Kk ok ok & Jk ok ok ok ok ok %k ke k gk ok ok ok gk ok ke sk ok kv g vk ok ok %k Kk 3k %k %k %k Kk ok ok ke ke ke dk ok e ok ok e ok ok ke ke ok ok

CONC. NUMBER NUMBER PERCENT - BINOMIAL
EXPOSED DEAD DEAD ) PROB. (PERCENT)
798 100 99 99 0
347 100 ) 81 81 0
179 100 3 3 0

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 274.2015

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
2 " 1.197027E-02 292.0532 270.2137 314.017

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT PROBABILITY
14 128.6661 71.56998 0 ‘

A PROBABILITY OF O MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = 8.095326
95 PERCENT CONFIDENCE LIMITS =-83.73084 AND 99.92149
LC50 = 284.0139

95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY

LCl1o = 167.906

95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY
R R R R O R E  E EE r E T2 L X
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skeletonema cell density

*ile: skl Transform: SQUARE ROOT(Y)
BONFERRONI t-TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
;ROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 Sol. Con. 622.783 388626.667
2 43 ppb 627.951 394326.667 -0.161
3 85 ppb 606.776 368400.000 . 0.498
4 179 ppb 614.200 377360.000 0.239
5 347 ppb 264.229 75433.333 11.157 *
6 798 ppb 56.186 3166.667 17.630 *
7 1722 ppb 57.473 3316.667 17.590 *
ljonferroni t table value = 2.75 (1 Tailed Value, P=0.05, df=13,6)
keletonema cell density
' e skl Transform: SQUARE ROOT(Y)
BONFERRONI t-TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
ROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 Sol. Con. 3
2 43 ppb 3 102129.838 26.3 -5700.000
3 85 ppb 3 102129.838 26.3 20226.667
4 179 ppb 2 ) 113156.944 29.1 11266.667
5 347 ppb 3 102129.838 26.3 313193.333
6 798 ppb 3 102129.838 26.3 385460.000
7 1722 ppb 3 102129.838 26.3 385310.000
z: s 79,/
/7



MRID No. 440803-36

DATA BVALUATION RECORD
ALGAE OR DIATOM EC,, TEST
GUIDELINE 123-2 (TIER II)

CHEMICAL: Fluroxypyr A PC Code No.: 128959

TEST MATERIAL: Fluroxypyr 1l-methylheptyl ester Purity: 95.8%

CITATION: .
Authors: D.P. Milazzo, J.A. Miller, J.M. Hugo, and
M.D. Martin
Title: Fluroxypyr l-Methylheptyl Ester: The
" Toxicity to the Blue-Green Alga, Anabaena
flos-aquae

Study Completion Date: June 4, 1996

Laboratory: Environmental Toxicology & Chemistry
Research Laboratory, The Dow Chemical
Company, Midland, MI
Sponsor: DowElanco, Indianapolis, IN

Laboratory Report 1ID: ES-3073

DP Barcode: D231718 #0233¢24% (s - o)
MRID No.: 440803-36

REVIEWED BY: Mark A. Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.

. : D e B 5
signature: //a?ﬁhzzﬁQ s Date: « ~- 3~

APPROVED BY: Max Feken, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.

‘8ignature: C7Z§§;%ééﬁ/’;;;222;;1,/ﬂ—— Date: é;ﬂfzyA;;7

APPROVED BY:

B8ignature: Q,(/;KQA\éi CA:&HQQO ’ pate: #1197}

S8TUDY PARAMETERS:

Definitive Test Duration: 120 hours
Type of Concentrations: Initial measured

CONCLUSION8: This study is scientifically sound and fulfills

the guideline requirements for an algal toxicity test. The
120-hour ECs, and NOEC for A. flos-aquae exposed to
fluroxypyr l1-methylheptyl ester were 395 and 30 ppb,
respectively.
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8. ADEQUACY OF THE STUDY:

A. Classification: Core
B. Rationale: N/A
C. Repairability: N/A

9. GUIDELINE DEVIATIONS: The concentration of solvent in the
solvent control and treatment solutions was not specified.

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

ideline:Criteriad Reported Information
S8pecies
Skeletonema costatum :
Anabaena flos-aquae Anabaena flos-aquae

Selenastrum capricornutum
Navicula pelliculosa

Initial Number of Cells

3,000 - 10,000 cells/mL 10,000 cells/mL
Nutrients
Standard formula, e.g. 20XAAP Algal assay medium

B. Test 8ystem

uideline Criteria Reported Information
8olvent Acetone
Temperature
Skeletonema: 20°C 25.0-25.1°C

Others: 24-25°C

Light Intensity
Anabaena: 2.0 KLux (%15%) 1.8-2.3 KLux
Others: 4.0-5.0 KLux (*15%)
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Guideline Criteria

e ———— e —————————

“Reported Irférmation. - - i

Photoperiod
Skeletonema:
14 h light, 10 h dark or Continuous
16 h 1light, 8 h dark
Others: Continuous
pH
Skeletonema: approx. 8.0 7.5-8.7
Others: " approx. 7.5

C. Test Design

Guideline Criteria‘:

Dose range
2X or 3X progression

- Reported Information

30, 60, 120, 241, 481, and 961
ppb

Doses
at least 5

6

Controls .
negative and/or solvent

Negative and solvent (acetone)
controls :

Replicates per dose

3 or more 3
Duration of test
120 hours 120 hours

Daily observations were made?

Counts on days 3, 4, and 5

Method of Observations

Cellular counts

Maximum Labeled Rate

0.25 1b acid equivalents/acre

12. REPORTED RESULTS:

“ Guideline Criteria

Initial and 120 h cell

Reported Information

(Optional)

densities were measured? Yes
Control cell count at 120 hr

>2X initial count? Yes
Initial chemical )
concentrations measured? Yes
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Guideline:Criteria

IRaw data included? IYes

Dose Response

= ;mégéﬁfed,, e Cah
ncentration. . % Inhibition® -
(gg/L): . - S e LT
Control "43.4 -
Solvent Control 44.1 -
30 58.1 -33
73 28.8 34
112 21.1 52
226 26.6 . 39
461 28.1 36
986 . 14.6 67

‘Inhibition was based upon comparison to the pooled control.

13.

14.

Other Significant Results: None reported.

Statistical Results for Cell»Densitv:

Statistical Method: Least squares linear regression analysis .
and analysis of variance coupled with Dunnett’s test '

ECs: 395 ppb 95% C.I.: 21-7438 ppb
Probit Slope: N/A NOEC: 73 ppb

VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Moving average method and Williams’ test
with comparison to the solvent control

EC,,: 602 ppb 95% C.I.: 434-999 ppb
Probit Slope: N/A NOEC: 30 ppb

REVIEWER'S COMMENTS8: The test material has a hydrolytic
half-life of approximately three days. Therefore, about 75%
of the material may have hydrolyzed to the acid form of
fluroxypyr over the course of the test. When the ester and
acid forms were quantified and summed at test termination,

4
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recoveries ranged from 85 to 127% of nominal. The time O
recoveries ranged from 90 to 116% of nominal. Although the
form of the test material changed over the testing period,
the reviewer believes that the initial measured
concentrations serve as reliable values to estimate the ECs,
value on, since the material will behave similarly under
natural conditions.

This study is scientifically sound and fulfills the guideline
requirements for an algal toxicity test. The 120-hour ECs,
and NOEC for A. flos-aquae exposed to fluroxypyr 1-
methylheptyl ester were 395 and 30 ppb, respectively. This
study can be categorized as Core.



Anabaena cell density

File: ana Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN

1 Sol. Con. 3 440736.000 440736.000 511074.167
2 30 ppb 3 581412.333 581412.333 511074.167
3 73 ppb 3 287977.333 287977.333 287977.333
4 112 ppb 3 210822.667 210822.667 252673.222
5 226 ppb 3 266065.667 266065.667 252673.222
6 461 ppb 3 281131.333 281131.333 252673.222
7 986 ppb 3 146109.333 146109.333 146109.333

Anabaena cell density

File: ana Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Sol. Con. 511074.167
30 ppb 511074.167 0.864 1.76 = 1, v=14
73 ppb 287977.333 1.876 * 1.85 (= 2, v=14
112 ppb 252673.222 2.310 * 1.88 (= 3, v=14
226 ppb 252673.222 2.310 * 1.89 = 4, v=14
461 ppb 252673.222 2.310 * 1.90 = 5, v=14
986 ppb 146109.333 3.619 * 1.91 (= 6, v=14
5 = 99706.279

lote: df used for table values are approximafe when v > 20.
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Mossler fluroxypyr MHE Anabaena flos-aguae 5-27-97
hkhkkdhkkkkkhkhkhkkhkdkhkkhkhkhkdkhkkhhkhhhkhhkbhhkkhkkkhkkhkhkhkkhkhkhkhkhkhkkhkhkhhkhkhkhhkkhkhkhkhkkhkkkhkkhkhxkxk

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD PROB. (PERCENT)
986 100 . 67 67 0
461 100 37 37 0
226 100 40 40 0
112 100 52 52 0
73 100 35 35 0

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS.

AN APPROXTMATE LC50 FOR THIS SET OF DATA IS 246.6023

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD

SPAN G LC50 95 PERCENT CONFIDENCE LIMITS
2 .2595643 602.3838 434.3644 999.3899

RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G H GOODNESS OF FIT PROBABILITY
2 6.708636 6.4106 0

A PROBABILITY OF O MEANS THAT IT IS LESS THAN 0.001.

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED.

SLOPE = .4314972
95 PERCENT CONFIDENCE LIMITS =-.6861252 AND 1.549119
LC50 = 405.4383

95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY

LC10 = .4620447

95 PERCENT CONFIDENCE LIMITS = 0 AND 51.49171
*************************************************************************
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DATA EVALUATION RECORD
8EEDLING EMERGENCE EC,; TEST
§ 123-1 (TIER II)
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CHEMICAL: Fluroxypyr PC Code No.: 128959

TEST MATERIAL: Fluroxypyr methylheptyl ester Purity: 26.9%

CITATION: :
Author: D. Schwab
Title: Evaluating the Effects of Fluroxypyr-MHE
on the Seedling Emergence and Vegetative
Vigor of Non-Target Terrestrial Plants

Study Completion Date: May 7, 1996

Laboratory: ABC Laboratories, Inc., Columbia, MO
Sponsor: DowElanco, Indianapolis, IN

Laboratory Report ID: 42838

MRID No.: 440803-35 ,
DP Barcode: D231718 + D23 ¢45 (Goh heen)

REVIEWED BY: Mark Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.
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S8TUDY PARAMETERS:

Definitive Study Duration: 21 or 28 days

CONCLUSIONS8: This study is scientifically sound and fulfills
the guideline requirements for a seedling emergence study
with terrestrial plants.

Results Synopsis

Most sensitive monocot: Ryegrass

Most sensitive parameter: phytotoxicity
EC,s: >0.25 1lb ai/A

NOEL: 0.124 1lb ai/a
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MRID No. 440803-35

Most sensitive dicot: Cucumber

Most sensitive parameter:

EC,s: 0.075 1b ai/A
NOEL: 0.031 1lb ai/A

8. ADEQUACY OF THE STUDY:

A. Classification: Core.

B. Rationale: N/A.

C. Repairability: N/A.

9. GUIDELINE DEVIATIONS8: The organic matter

phytotoxicity

(2.7%) was greater than recommended (1%).

10. S8UBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

content of the soil

Guideline Criteria

Reported Information

Species

6 dicots in 4 families,
including soybean and a
rootcrop; 4 monocots in 2
families, including corn.

Dicots: cotton, cucumber,
radish, soybean, sunflower,
tomato

Monocots: corn, onion,
ryegrass, wheat

Number of seeds per rep
10

10 (20 for tomato)

S8ource of Seed

Commercial suppliers

Historical % Germination of
Seed

>84%

B. Test Systenm

-. " .. "Guideline Criteria

Reported Information

8olvent None
S8ite of test Greenhouse

Planting method / type of pot

Planted within one day before
application/10-cm square pots

Method of application

Track sprayer




MRID No. 440803-35

Method of watering

._am}Repbrted Information

Overhead irrigation for 2 to 3

days, followed by
subirrigation

Growth stage at application
Seed or plant.

Seed

C. Test Design

‘Guideline Criteria %:

Dose range

Reported ‘Information

———

2x: ranging from 0.55 g active

Negative and solvent

2x or 3x. ingredient (ai)/Ha to 280 g
ai/Ha (0.0005 - 0.25 1b ai/A)

Doses :

At least 5 5, 6, 8, 9, or 10

Controls Negative (deionized water) and

formulation blank controls

Replicates per dose
At least 3

3 replicates

Duration of test
14 days

3 or 4 weeks

Were observations made at
least weekly? -

Only "final" rating reported

Maximum labeled rate

280 g ai/Ha (0.25 1lb ai/A)

12. REPORTED RESULTS:

 :Guideline Criteria

Quality assurance and GLP

S e e —— —

Reported Information

——

concentrations measured?
(Optional)

compliance statements were

| included in the report?

Was an NOEL obsarved for each

species? Yes

Phytotoxic4obsérvations Yes

Were initial chemical Yes, recoveries of selected

spray solutions ranged between
97 and 108% of nominal




MRID No. 440803-35

Q@;g,;Lcuidéline Criteria _ Reported Information

Were adegquate raw data

included? Yes

Results for the most sensitive parameter of each species’
A il Ecys NOEL
Parameter : @ |7 (g -ai/Ha) (g ai/Ha)

Cotton phytotoxicity 133 70

Cucumber phytotoxicity 97 35
all parameters

Radish similar >280 280

Soybean phytotoxicity 266 70

Sunflower phytotoxicity ' 118 70

Tomato shoot fresh weight 164 140
all parameters

Corn similar >280 280
all parameters

Onion similar >280 ' 280

Ryegrass phytotoxicity >280 140
all parameters

Wheat similar >280 280

‘The most sensitive parameter is based on the EC,; value (except
for ryegrass).

Observations: Symptoms of test material toxicity were mainly
manifest as stunting, leaf rolling, and basal stem swelling.

Statistical Method: Dunnett’s test was used for mean
separation using pooled control data for all parameters
except cucumber shoot length and tomato emergence.
Comparisons for these two species were made against the
formulation blank control. Nonlinear least squares
regression was employed to determine the EC values.

13. VERIFICATION OF STATISTICAL RESULT8: All comparisons were
made against the formulation blank control. Williams’ test
was used for mean separation. Probit analysis, visual
interpretation, or linear interpolation was used for EC,



determination.

Except for cucumber,

MRID No. 440803-35

the magnitude of effect

(generally less than 50% at the highest rate) and a lack of
appropriate dose-response precluded the use of non-linear

regression analysis.
using non-linear regression.
converted to lb ai/A before analysis.

Cucumber phytotoxicity was remodeled
All concentrations were

Results for the most sensitive parameter of each species

_ g 2 EC, NOEL
B ‘Parameter : (1b ai/A) (1b ai/A)
phytotoxicity 0.125 0.062
phytotoxicity 0.075 0.031
all parameters
Radish similar >0.25 0.25
Soybean phytotoxicity 0.24 | 0.062
Sunflower phytotoxicity 0.109 0.062
Tomato shoot fresh weight 0.142 0.124
all parameters
Corn similar >0.25 0.25
. all pgrgmeters
Onion simllar >0.25 0.25
Ryegrass phytotoxicity >0.25 0.124
all parameters
Wheat similar >0.25 0.25
Results for most sensitive parameter of most sensitive species
Monocot Dicot
Species ryegrass cucumber
Parameter phytotoxicity phytotoxicity
EC,s (lb ai/a) >0.25 0.075
'95% C.I. (1b ai/a) CNBD" 0.049 - 0.114
Probit Slope N/A 1.9
NOEL (1lb ai/A) 0.124 0.031

"CNBD = Could not be determined.
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14. REVIEWER'S COMMENTS : ‘Tn\
terms of g ai/Ha. The reyuthor reported the results in
of 1b ai/A. This study is scif converted the rates in terms
the guideline requirements Th"‘"\i‘fically sound and fulfills
. SO X .o
*dy is classified as Core.

S~
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Cotton phytotoxicity 7
F : .
ile: cot Transform: ARC SINE(SQUARE Roqu,//f N
. FTULINS TEST (Iatonic regression. S MR 10T T
GROUP TTTT/TTT ;;:ZL’NAL TRANSFORMED ISOTONIZED
IDENTIFICATION N “'MEAN MEAN MEAN
1 Form. con. 3 1.000 1.412 1.412
2 0.001 1b ~/& 3 0.967 1.358 1.398
3 0.002 1»"ai/A 3 1.000 1.412 1.398 .
4 0.007 “1b ai/A 3 1.000 1.412 1.398
5 ) ns008 1b ai/A 3 1.000 1.412 1.398
6 -7 0.015 1b ai/A 3 0.967 1.358 1.385
7 0.031 1b ai/A 3 1.000 1.412 1.385
8 0.062 1b ai/A 3 0.967 1.358 1.358
S 0.124 1b ai/a 3 0.667 0.956 0.956
10 0.25 1b ai/A 3 0.467 0.752 0.752
Cotton phytotoxicity
File: cot Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 )
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Form. Con. 1.412
0.001 1lb ai/aA 1.398 0.287 1.72 =1, v=20
0.002 1b ai/A 1.398 0.287 1.81 = 2, v=20
0.004 1b ai/A 1.398 0.287 1.83 = 3, v=20
0.008 1lb ai/A 1.398 0.287 1.85 = 4, v=20
0.015 1b ai/A 1.385 0.574 1.86 =5, v=20
0.031 1b ai/A 1.385 0.574 1.86 = 6, v=20
0.062 1b ai/A 1.358 1.148 1.86 = 7, v=20
0.124 1b ai/A 0.956 9.632 * 1.87 = 8, v=20
0.25 1b ai/A 0.752 13.949 * 1.87 = 9, v=20
s = 0.058

_/(',"'c"/ /- G ’ /4 PN //(
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cotton phytotoxicity

Estimated EC Values and Confidence Limits

Lower Upper
Point Conc. 95% Confidence Limits
EC 1.00 0.0324
EC 5.00 0.0565
EC10.00 0.0759
EC15.00 0.0926
- EC50.00 0.2154
EC85.00 0.5006
EC90.00 0.6112
EC95.00 0.8215
ECS9.00 1.4305

‘47/'.’ 200y 5,( - J,'. 6 ¥ /.
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Cucumber phytotoxicity

File: cuc Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN ‘ MEAN MEAN
1 Form. Con 3 1.000 1.412 1.412
2 0.001 1b ai/A 3 1.000 1.412 1.412
3 0.002 1b ai/A 3 1.000 1.412 1.412
4 0.004 1b ai/A 3 1.000 1.412 1.412
5 0.008 1b ai/A 3 1.000 1.412 1.412
6 0.015 1b ai/A 3 1.000 1.412 1.412
7 0.031 1b ai/A 3 0.967 1.358 1.358
8 0.062 1b ai/A 3 0.800 1.116 1.116
S 0.124 1b ai/A 3 0.600 0.886 0.886
10 0.25 1b ai/A 3 0.467 0.752 0.752
Cucumber phytotoxicity
File: cuc Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.412
0.001 1b ai/A 1.412 0.000 1.72 = 1, v=20
0.002 1b ai/A 1.412 0.000 1.81 = 2, v=20
0.004 1b ai/A 1.412 0.000 1.83 = 3, v=20
0.008 1b ai/A 1.412 0.000 1.85 = 4, v=20
0.015 1b ai/A 1.412 0.000 1.86 = 5, v=20
0.031 1b ai/aA 1.358 1.238 1.86 = 6, v=20
0.062 1b ai/A 1.116 6.749 * 1.86 = 7, v=20
0.124 1b ai/aA 0.886 11.982 * 1.87 = 8, v=20
0.25 1b ai/A 0.752 15.040 * 1.87 = 9, v=20

s = 0.054 :
Note: df used for table values are approximate when v > 20.

O C 63 gy Ly




cucumber phytotoxicity

Estimated EC Values and Confidence Limits

Point

EC 1.00
EC 5.00
EC10.00
EC15.00
EC50.00
EC85.00
EC90.00
EC95.00
EC99.00

Conc.

0.0120
0.0273
0.0423
0.0568
0.1981
0.6904
0.9277
1.4373
3.2666

YEIRAZECO N %

4

(. ¢85 /l““/J

Lower

0.0059
0.0170
0.0297
0.0429
0.1632
0.4704
0.5999
0.8584
1.6760

Upper
95% Confidence Limits

0.0189
0.0372
0.0538
0.0695
0.2577
1.2610
1.8496
3.2682
9.5355



File:A:cuc.out Page 1
cucumber phytotoxicity
13:26 Wednesday, May 21,
08S CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6
1 0.000 . 1.0 1.0 1.0
2 0.031 -1.50864 0.9 1.0 1.0
3 0.062 -1.20761 0.8 0.7 0.9
4 0.124 -0.90658 0.6 0.6 0.6
5 0.250 -0.60206 0.4 0.5 0.5
cucumber phytotoxicity
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG_CONC) / SIGMA)
WEIGHTED REGRESSION
13:26 Wednesday, May 21,
Non-Linear Least S ueres Iterative Phase
" Dependent Variable COUNT  Method: Gauss-Newton
lter LOG EC50 . _SIGMA [o{0) Weighted SS
-0.703000 0.523000 1.000000 .078700
1 -0.704335 0.649137 1.028697 0.066601
2 -0.699682 0.629924 1.020210 - 0.066379
3 -0.700532 0.634695 1.021684 0.066392
4 -0.700347 0.633526 1.021322 0.066387
5 -0.700393 0.633811 1.021410 0.066388
6 0.700382 0.633742 1.021388 0.066387
7 -0.700385 0.633759 1.021393 0.066388
8 -0.700384 0.633755 1.021392 0.066388
9 -0.700384 0.633756 1.021392 0.066388
10 -0.700384 0.633755 1.021392 0.066388
1 -0.700384 0.633755 1.021392 0.066388

NOTE: Convergence criterion met,

Non-Linear Least Squares Summary Statistics

Source DF Weighted SS Weighted MS

Regression 3 11.500000000 3.833333333

Residual 12 0.066387556 0.005532296

Uncorrected Total 15 11.566387556

(Corrected Total) 14 0.992150134

Parameter Estimate Asymptotic Asymptotic 95 %
Std. Error Confldence Interval

LOG_EC50 -0.700384232 0.04846503062 - 80598061786 -0. 594787gpe8
SIGMA  0.633755386 0.09293379915 0.43126973389 0.8362410382
CO  1.021392302 0.04176156192 0.93040154153 1.1123830634

Asymptotic Correlation Matrix

Corr LOG_ECS0 SIGMA co
LOG _EC50 1 -0. 138082888 -0.686018395
SIGMA -0.138082888 0.5815601052
co -0.686018395 0. 5815601052 1
cucumber phytotoxicity
MODEL: COUNT = CO * PROBNORM ((LOG_EC50 - LoG _CONC) / SIGMA)
SUMMARY OF NONLINEARTREGRESSION™
13:26 Wednesday, May 21,
% 0BS CONC LOG_EC50 SIGMA co RESID;SS EC50
1 0 -0.70038 0.63376 1.02139 0.066388 0.19935
cucumber phytotoxvcvty
MODEL: YOUNG = 0 * PROBNORM ((LOG_EC25 - LOG _CONC) / SIGMA - 0.67449)

1
1997

1997

Dependent Variable COUNT

1997

File:A:cuc.out

Page 2
WEIGHTED REGRESSION
13:26 Wednesday, May 21, 1997

Non-Linear Least Squares Iterative Phase

Dependent Variable COUNT  Method: Gauss-Newton
Iter LOG _EC25 SIGMA co Weighted SS
0 -1.051000 0.523000 1.000000 .078225
1 -1.142072 0.650376 1.028703 0.066602
2 -1.124361 0.629666 1.020146 0.066379
3 -1.128678 0.634756 1.021703 0.066392
4 <1.127642 0.633511 1.021317 0.066387
5 -1.127896 0.633815 1.021411 0.066388
6 -1.127834 0.633741 1.021388 0.066387
7 -1.127849 0.633759 1.021393 0.066388
8 -1.127845 0.633755 1.021392 0.066388
9 -1.127846 0.633756 1.021392 0.066388
10 -1.127846 0.633755 1.021392 0.066388
11 -1.127846 0.633755 1.021392 0.066388

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT

Source DF Weighted SS Weighted MS
Regression 3 11.500000000 3.833333333
Residual 12 0.066387556 0.005532296
Uncorrected Total 15 11.566387556
(Corrected Total) 14 0.992150134
Parameter Estimate Asymptotic Asymptotic 95 X
std. Error Confidence lnterval
Lower
LOG EC25 -1.127845903 0.08436219301 -1.3116556020 -0. 944036 36
SIGMA  0.633755387 0.09293379924 0.4312697345 0.8362410392
CO  1.021392303 0.04176156193 0.9304015417 1.1123830636

" Asymptotic Correlation Matrix

Corr LOG_EC25 SIGMA co
LOG_EC25 1 -0.822348343 -0.826220663
SI1GMA -0.822348343 1 0.5815601048
co -0.826220663 0.5815601048 1

* cucumber phytotoxicity
MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) / SIGMA - 0.67449)
SUMMARY OF NONLTNEAR REGRESSION
13:26 Wednesday, May 21, 1997
0BS CONC LOG_EC25 SIGMA co RESID_SS EC25
1 0 -1.12785 0.63376 1.02139 0.066388 0.074500
cucumber phytotoxicity
MODEL: YOUNG = 0 * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)
T3:26 Wednesday, May 21, 1997
Plot of COUNT*LOG CONC. Symbol used is '0’.
Plot of PRED*LOG_CONC. Symbol used is ’.’.

COUNT

A



File:A:cuc.out Page 3
1.0 0

0.9 0.

0.8

0.7

0.6 0.

0.5

0.4

-1.4

-1.2 -1.0 -0.8

.LOG_CONC

NOTE: 932 obs had missing values. 851 obs hidden.
cucumber phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IFf TREATMENT IS LESS THAN CONTROL

General Linear Models Procedure
Class Level Information

13:26 Wednesday, May 21,

NOTE: Due to missing values, onl

analysis.

TEST IF TREA

General L
Dependent Variable: RESPONSE

‘ DF

v\

N 4

i

Source

Model

Class Levels values
DOSE 5 0 0.25 0.031 0.062 0.124
Number of observations in data set = 30

y 15 observations can be used in this

cucumber phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION

TMENT IS LESS THAN CONTROL

13:26 Wednesday, May 21,

inear Models Procedure

Sum of Mean
Squares Square f value
0.64000000 0.16000000 48.00

-0.6

1997

1997

Pr > F
0.0001

File:A:cuc.out

Page &

Error 10 0.03333333 0.00333333
Corrected Total 14 0.67333333
R-Square C.v. Root MSE RESPONSE Mean
0.950495 7.530656 0.057735 0.766667
Source DF Type ! SS Mean Square F Value Pr > F
DOSE 4 0.64000000 0.16000000 4£8.00 0.0001
Source DF Type [11 SS Mean Square F Value Pr > F
DOSE 4 0.64000000 0.16000000 48.00 0.0001
cucumber phytotoxicity 9

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

13:26 Wednesday, May 21, 1997
General Linear Models Procedure
Level of = ------ee--- RESPONSE----=------
DOSE N Mean
0 3 1.00000000 0.00000000
0.25 3 0.466666667 0.05773503
0.031 3 0.96666667 0.05773503
0.062 3 0.80000000 0.10000000
0.124 3 0.60000000 0.00000000 -
cucumber phytotoxicit 10
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
13:26 Wednesday, May 21, 1997

General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type | experimentwise error for

comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 10 MSE= 0.003333
Critical value of Dunnett’s T= 2.466

Minimum Significant Differences=
Comparisons significant at the 0.05 level are

Simul taneous

0.1162
indicated by "***/

Simul taneous

Lower Difference

DOSE Confidence Between
Comparison Limit Means
0.031 - 0 -0.14956 -0.03333
0.062 - 0 -0.31623 -0.20000
0.126 - 0 -0.51623 -0.40000
0.25 0 -0.64956 -0.53333

pper

Confidence

Limit

0.08289
-0.08377
-0.28377

-0.41711

whkw
whw
L2 2]
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radish shoot weight

File: rad Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP . ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 10.533 10.533 10.533
2 0.015 1b ai/a 3 9.350 9.350 9.663
3 0.031 1b ai/A 3 9.977 9.977 9.663
4 0.062 1b ai/A 3 8.737 8.737 9.422
5 0.124 1b ai/A 3 9.400 9.400 9.422
6 0.25 1b ai/A 3 10.130 10.130 9.422
radish shoot weight
File: rad Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM

e —— — — ————— . — - — — ——— —— ——— - — = - ——— = = = = = e = = - —— ———

.= 0.976
ote: df used for table values are approximate when v > 20.
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Soybean phytotoxicity

File: soy Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL - TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN : MEAN MEAN
1 Form. Con. 3 1.000 1.412 1.412
2 0.001 1b ai/A 3 1.000 1.412 1.412
3 0.002 1b ai/A 3 1.000 1.412 1.412
4 0.004 1b ai/A 3 0.967 1.358 1.398
5 0.008 1b ai/Aa 3 1.000 1.412 1.398
6 0.015 1lb ai/aAa 3 1.000 1.412 1.398
7 0.031 1b ai/aA 3 1.000 1.412 1.398
8 0.062 1b ai/A 3 0.967 1.358 1.358
9 0.124 1b ai/A 3 0.900 1.249 1.249
10 0.25 1b ai/A 3 0.733 1.030 1.030
Soybean phytotoxicity
File: soy Transform: ARC SINE(SQUARE ROOT (Y))
? WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.412
0.001 1b ai/A 1.412 0.000 1.72 =1, v=20
0.002 1b ai/A 1.412 0.000 1.81 = 2, v=20
0.004 1b ai/A 1.398 0.353 1.83 = 3, v=20
0.008 1b ai/A 1.398 0.353 1.85 = 4, v=20
0.015 1b ai/A 1.398 0.353 1.86 = 5, v=20
0.031 1lb ai/A 1.398 0.353 1.86 = 6, v=20
0.062 1b ai/A 1.358 1.412 1.86 = 7, v=20
0.124 1b ai/A 1.249 4.236 * 1.87 = 8, v=20
0.25 1b ai/A 1.030 9.935 * 1.87 = 9, v=20

s = 0.047
Note: df used for table values are approximate when v > 20.

S ALl Cioéc’,Q(4.747
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Sunflower phytotoxicity

File: sun Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 1.000 1.412 1.412
2 0.001 1b ai/A 3 0.967 1.358 1.394
3 0.002 1b ai/A 3 1.000 1.412 1.394
4 0.004 1b ai/A 3 1.000 1.412 1.394
5 0.008 1b ai/A 3 0.967 1.358 1.358
6 0.015 1b ai/A 3 0.967 1.358 1.358
7 0.031 1b ai/A 3 0.967 1.358 1.358
8 0.062 1b ai/A 3 0.933 1.303 1.303
-9 0.124 1b ai/A 3 0.600 0.888 0.888
10 0.25 1b ai/A 3 0.533 0.819 0.819
sunflower phytotoxicity
"ile: sun Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.412
0.001 1b ai/A 1.394 0.291 1.72 =1, v=20
0.002 1b ai/aA 1.394 0.291 1.81 = 2, v=20
0.004 1b ai/a 1.394 0.291 1.83 = 3, v=20
0.008 1b ai/a 1.358 0.872 1.85 = 4, v=20
0.015 1b ai/A 1.358 0.872 1.86 =5, v=20
0.031 1b ai/a 1.358 0.872 1.86 = 6, v=20
0.062 1b ai/A 1.303 1.744 1.86 = 7, v=20
0.124 1b ai/A 0.888 8.420 * 1.87 = 8, v=20
0.25 1b ai/A 0.819 9.521 * 1.87 =9, v=20
= 0.076

ote: df used for table values are approximate when v > 20.
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sunflower phytotoxicity

Point

EC 1.
EC 5.
EC10.
EC15.
EC50.
EC85.
EC90.
ECS5.
EC99.

Estimated EC Values and Confidence Limits

00
00
0o
00
00
00
00
00
00

Lower Upper
conc. 95% Confidence Limits

0.0172
0.0368
0.0553
0.0727
0.2313
0.7358
0.9676
1.4518
3.1073°




tomato shoot weight

File: tom ’ Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP : ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 6.843 6.843 6.843
2 0.001 1lb ai/A 3 6.017 6.017 6.671
. 3 0.002 1b ai/A 3 6.620 6.620 6.671
4 0.004 1b ai/A 3 6.827 6.827 6.671
5 0.008 1b ai/A 3 6.977 6.977 6.671
6 0.015 1b ai/A 3 6.913 6.913 6.671
7 0.031 1b ai/A 3 5.537 5.537 5.730
- 8 0.062 1lb ai/A 3 5.883 5.883 5.730
9 0.124 1b ai/A 3 5.770 5.770 5.730
10 0.25 1b ai/A 3 4.530 4.530 4.530

:omato shoot weight

*ile: tom Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG , TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 6.843

0.001 1b ai/A 6.671 0.177 1.72 = 1, v=20
0.002 1b ai/A 6.671 0.177 1.81 = 2, v=20
0.004 1lb ai/A 6.671 0.177 1.83 = 3, v=20
0.008 1b ai/A 6.671 0.177 1.85 = 4, v=20
0.015 1b ai/A 6.671 0.177 1.86 = 5, v=20
0.031 1b ai/A 5.730 1.144 1.86 = 6, v=20
0.062 1b ai/A 5.730 1.144 1.86 = 7, v=20
0.124 1b ai/A 5.730 1.144 1.87 = 8, v=20
0.25 1b ai/A 4.530 2.376 * 1.87 =9, v=20

1.192
dte: df used for table values are approximate when v > 20.
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tomato shoot weight

Estimated EC Values and Confidence Limits

Lower Upper
Point Conc. 95% Confidence Limits
EC 1.00 0.0089
EC 5.00 0.0278
EC10.00 0.0508
EC15.00 0.0763
EC50.00 0.4270
EC85.00 2.3898
EC90.00 3.5918
EC95.00 6.5689
EC99.00 20.3812
\/~ 2 - -
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onion shoot weight

File: oni _ Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 1.390 1.390 1.714
2 0.008 1lb ai/A 3 1.967 1.967 1.714
3 0.015 1b ai/A 3 1.717 1.717 1.714
4 0.031 1b ai/A 3 1.513 1.513 1.714
5 0.062 1lb ai/A 3 1.717 1.717 1.714
6 0.124 1b ai/A 3 1.983 1.983 1.714
7 0.25 1b ai/A 3 1.057 1.057 1.057
orion shoot weight
1 e: oni Transform: NO TRANSFORMATION
WILLTIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con. 1.714
0.008 1lb ai/A 1.714 0.728 1.76 =1, v=14
0.015 1b ai/A 1.714 0.728 1.85 = 2, v=14
0.031 1b ai/A 1.714 0.728 1.88 = 3, v=14
0.062 1b ai/A 0 1.714 0.728 1.89 = 4, v=14
0.124 1b ai/A 1.714 0.728 1.90 = 5, v=14
0.25 1b ai/A 1.057 0.747 1.91 = 6, v=14
= 0.546

Acr¢ s G050 el



onion height

File: oni2 Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN ~ MEAN MEAN
1 Form. Con. 3 102.933 102.933 119.317
2 0.008 1b ai/A 3 125.700 125.700 119.317
3 0.015 1b ai/A 3 128.433 128.433 119.317
4 0.031 1b ai/A 3 106.667 106.667 119.317
5 0.062 1b ai/A 3 126.533 126.533 119.317
6 0.124 1lb ai/Aa 3 125.633 125.633 119.317
7 0.25 1b ai/A 3 83.967 83.967 83.967
orion height
I 2: oni2 Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
: ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Form. Con. 119.317
0.008 1b ai/a 119.317 0.895 1.76 =1, v=14
0.015 1b ai/A 119.317 0.895 1.85 = 2, v=14
0.031 1b ai/aA 119.317 0.895 1.88 = 3, v=14
0.062 1lb ai/a 119.317 0.895 1.89 = 4, v=14
0.124 1lb ai/A 119.317 0.895 1.90 k= 5, v=14
0.25 1b ai/A 83.967 1.036 1.91 = 6, v=14
s = 22.415

N 2: df used for table values are approximate when v > 20.
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Ryegrass phytotoxicity

File: rye Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N . MEAN MEAN MEAN
1 Form. Con. 3 1.000 1.412 1.412
2 0.002 1b ai/A 3 1.000 1.412 1.412
3 0.004 1b ai/A 3 1.000 1.412 1.412
4 0.008 1b ai/A 3 1.000 1.412 1.412
5 0.015 1b ai/A 3 1.000 1.412 1.412
6 0.031 1b ai/A 3 1.000 1.412 1.412
7 0.062 1b ai/A 3 0.933 1.310 1.361
8 0.124 1b ai/A 3 1.000 1.412 1.361
9 0.25 1b ai/A 3 0.800 1.116 1.116
Ryegrass phytotoxicity
File: rye" Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 .OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.412
0.002 1b ai/A 1.412 0.000 1.73 =1, v=18
0.004 1lb ai/A 1.412 0.000 1.82 = 2, v=18
0.008 1b ai/A 1.412 0.000 1.85 = 3, v=18
0.015 1lb ai/aA 1.412 0.000 1.86 = 4, v=18
0.031 1lb ai/A 1.412 0.000 1.87 = 5, v=18
0.062 1b ai/A 1.361 0.855 1.87 = 6, v=18
0.124 1b ai/A 1.361 0.855 1.88 = 7, v=18
0.25 1b ai/A 1.116 4.984 * 1.88 = 8, v=18
s = 0.073

Note: df used for table values are approximate when v > 20.
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MRID No. 440803-35

DATA EVALUATION RECORD
VEGETATIVE VIGOR EC,, TEST
§ 123-1 (TIER II)

A
1l. CHEMICAL: Fluroxypyr PC Code No.: 128959

2. TEST MATERIAL: Fluroxypyr methylheptyl ester Purity: 26.9%

3. CITATION:
Author: D. Schwab
Title: Evaluating the Effects of Fluroxypyr-MHE
on the Seedling Emergence and Vegetative
Vigor of Non-Target Terrestrial Plants
Study Completion Date:. May 7, 1996
: Laboratory: ABC Laboratories, Inc., Columbia, MO
Sponsor: DowElanco, Indianapolis, IN
Laboratory Report ID: 42838 :
MRID No.: 440803-35
DP Barcode: D231718 4 9a3u 45 (sub-been)

4. REVIEWED BY: Mark Mossler, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.

halis AR

. . . - 7 . P . _- .
8ignature: o T s e Date: . o /

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist
KBN Engineering and Applied Sciences, Inc.

Signature: 9 ' %(‘)5&& UK-)CL/AV Date: Q/Q_/cl T
5. APPROVED BY: V

Signatureztfﬁklduél ngsvdﬁlo Date: }[,(qq,

6. STUDY PARAMETERS:

Definitive Sstudy Duration: 21 days

7. CONCLUSION8: This study is scientifically sound and fulfills
the guideline requirements for a vegetative vigor study with
terres*trial plants.

Results 8ynopsis

Most sensitive monocot: Onion

Most sensitive parameter: phytotoxicity
EC,: 0.124 1lb ai/A

NOEL: 0.062 1b ai/A



Most sensitive dicot: Cotton
Most sensitive parameter:
EC,s: 0.0012 1b ai/A

NOEL: 0.0010 1lb ai/A

ADEQUACY OF THE STUDY:

A. Classification: Core.

B. Rationale: N/A.

C. Repairability: N/A.
GUIDELINE DEVIATIONS:

were noted.

l0. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

MRID No. 440803-35

phytotoxicity

No guideline deviations of importance

Guidel

‘Reported Information

8pecies

6 dicots in 4 families,
including soybean and a
rootcrop; 4 monocots in 2
families, including corn.

cucumber,
sunflower,

Dicots:
radish,
tomato

Monocots:
ryegrass,

cotton,
soybean,

corn,

onion,
wheat :

Number of plants per rep
5

5 (6 for radish)

8ource of Seed

Commercial suppliers

B. Test System

uideline Criteria

Reported Information

S8olvent

None

8ite of test

Greenhouse

Planting method / type of pot

Planted in 10-cm square pots

Method of application

Track sprayer

Method -of watering

Hand watered avoiding foliage




MRID No. 440803-35

uideline’Criteria.

1-3 true leaf stage

'fﬁfﬂ%ﬁéSOrtéd Information

Growth stage at application

All plants in either the 2, 3,
or 4 leaf stage

C. Test Design

iidélirie Criteria . .. -

Dose range

—

2x: ranging from 0.55 g active

Negative and solvent

2x or 3x ingredient (ai)/Ha to 280 g
ai/Ha (0.0005 - 0.25 1lb ai/A)

Doses

At least 5 5, 7, 9, or 10

Controls Negative (deionized water) and

formulation blank controls

Replicates per dose
At least 3

3 replicates

Duration of test
14 days

3 weeks

Were observations made at
least weekly?

Only "final" rating reported

Maximum labeled rate

280 g ai/Ha (0.25 1b ai/a)

12. REPORTED RESULTS:

© .. “Guideline Criteria

Reported Information

——

Quality assurance and GLP

concentrations measured?
(Optional) ’

compliance statements were Yes

included in the report?

Was an NOEL observed for each

species? Yes

Phytotoxic observations Yes

Were initial chemical Yes, recoveries of selected

spray solutions ranged between
97 and 108% of nominal

Were adequate raw data
included?

Yes




MRID No. -440803-35

Results for the most sensitive parameter of each species"’

£ Ndﬁﬁfg{i
(g aiy/Ha).:;
Cotton 1.1
Cucumber phytotoxicity 12.8 4.4
Radish ’ phytotoxicity 75 35
Soybean phytotoxicity 13.1 4.4
Sunflower phytotoxicity 3.7 1.1
Tomato phytotoxicity 3.8 2.2
Corn phytotoxicity 205 35
Onion phytotoxicity 248 35
all pafameters
Ryegrass similar >280 280
Wheat phytotoxicity 112 70

"The most sensitive parameter is based on the EC,; value.

13.

Observations: Symptoms of test material toxicity were mainly
manifest as stunting, lodging, leaf wrinkle/rolling,
epinasty, and wilting.

Statistical Method: Dunnett’s test was used for mean
separation using pooled control data for all parameters.
Nonlinear least squares regression was employed to determine"
the EC values.

VERIFICATION OF STATISTICAL RESULTS: All comparisons were
made against the formulation blank control. Williams’ test
was used for mean separation. Probit analysis or visual
interpretation was used for EC,; determination. The
phytotoxic responses of cotton, cucumber, radish, soybean,
sunflower, and tomato were remodeled using non-linear
regression analysis. All concentrations were converted to 1b
ai/A before analysis.




MRID No. 440803-35

Results for the most sensitive parameter of each species

CYECs NOEL " -

C T (lb=ai/A) .|. (1b ai/A) .
Cotton phytotoxicity 0.0012 0.0010
Cucumber phytotoxicity 0.010 0.004
Radish phytotoxicity 0.056 0.031
Soybean phytotoxicity 0.008 0.004
Sunflower phytotoxicity 0.004 0.001
Tomato phytotoxicity 0.004 0.001
Corn phytotoxicity 0.176 0.031
Onion phytotoxicity 0.124 0.062

all parameters

Ryegrass similar >0.25 0.25
Wheat phytotoxicity >0.25 0.062

Results for most sensitive parameter of most sensitive species

Monocot Dicot
Species onion cotton
Parameter phytotoxicity phytotoxicity
EC,s (1b ai/A) 0.124 0.0012
95% C.I. (1lb ai/a) CNBD" 0.0007 - 0.0020
Probit Slope N/A 1.2
NOEL (1lb ai/A) 0.124 0.031

*CNBD = Could not be determined.

14. REVIEWER'S8 COMMENTS:
terms of g ai/H=.

of 1b ai/A.

The author reported the results in

The reviewer converted the rates in terms

The study is

This study is scientifically sound and fulfills
the guideline requirements.

classified as Core.




otton phytotoxicity

"ile: cot Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
sROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 1.000 1.345 1.345
2 0.001 1b ai/A 3 1.000 1.345 1.345
3 0.002 1b ai/A 3 0.767 1.068 1.068
4 0.004 1b ai/A 3 0.500 0.785 0.785
5 0.008 1lb ai/A 3 0.333 0.615 0.615
6 0.015 1b ai/A 3 0.267 0.541 0.541
7 0.031 1b ai/A 3 0.200 0.464 0.464
8 0.062 1b ai/A 3 0.100 0.322 0.322
9 0.124 1b ai/A 3 0.100 0.322 0.322
10 0.25 1b ai/A 3 0.100 0.322 0.322
otton phytotoxicity
'ile: cot Transform: ARC SINE (SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.345
0.001 1b ai/a 1.345 0.000 1.72 = 1, v=20
0.002 1b ai/aA 1.068 9.513 * 1.81 = 2, v=20
0.004 1b ai/A 0.785 19.242 * 1.83 = 3, v=20
0.008 1b ai/A 0.615 25.109 * 1.85 = 4, v=20
0.015 1b ai/A 0.541 27.642 * 1.86 =5, v=20
0.031 1b ai/A 0.464 30.299 * 1.86 = 6, v=20
0.062 1b ai/A 0.322 35.176 * 1.86 =7, v=20
0.124 1b ai/A 0.322 35.176 * 1.87 = 8, v=20
0.25 1b ai/Aa 0.322 35.176 * 1.87 = 9, v=20

0.036 .
>te: df used for table values are approximate when v > 20.

Sl L E07C N/




cotton phyto.

Estimated EC Values and Confidence Limits

Lower Upper

Point Conc. 95% Confidence Limits

EC 1.00 0.0001 0.0000 0.0001
EC 5.00 0.0002 0.0001 0.0004
EC10.00 0.0005 0.0002 0.0008
EC15.00 0.0007 0.0004 - 0.0011
EC50.00 0.0051 0.0039 0.0063
EC85.00 0.0347 0.0261 0.0510
EC90.00 0.0547 0.0389 0.0880
EC95.00 0.1074 0.0695 0.1989
EC99.00 0.3805 0.2045 . 0.9306

\/-. /,2‘/()(}7& 783
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File:a:cot,out

Non-Linear Least Squares Summary Statistics

"\
\

N

A

N~

.. MODEL: YOUNG = CO * 'PROBNORM ((LOG EC25 -

[

08s
i

Page 1
cotton phytotoxicity 1
15:35 Wednesday, May 21, 1997
0BS CONC LOG_CONC Y1 Y2 Y3 Y4 YS Y6
1 0.000 . 1.0 1.0 1.0
2 0.002 -2.69897 0.8 0.7 0.8
3 0.004 -2.39794 0.5 0.5 0.5
4 0.008 -2.09691 0.3 0.4 0.3
5 0.015 -1.82391 0.3 0.3 0.2
6 0.031 -1.50864 0.2 0.2 0.2
7 0.062 -1.20761 0.1 0. 0.1
" cotton phytotoxicity 2
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG_CONC) / SIGMA)
. WEIGHTED REGRESSION -
15:35 Wednesday, May 21, 1997
Non-Linear Least Squares Iterative Phase
Dependent Variable COUNT  Method: Gauss-Newton
ter 0G ECS0 SIGMA co Weighted SS
0 -2.292000 0.806000 1.000000 .153007
1 -2.352710 0.876663 1.0246334 0.145246
2 -2.347616 0.871562 1.020302 0.145221
3 -2.348193 0.872150 1.020578 0.145241
4 -2.348127 0.872083 1.020547 0.145239
5 . -2.348135 0.872091 1.020550 0.145239
6 -2.348134 0.872090 1.020550 0.145239
7 -2.348134 0.872090 1.020550 0.145239
8 -2.348134 . 0.872090 1.020550 0.145239

Source

Regressio
Residual
Uncorrect

(Corrected Total)

Parsmeter

LOG ECS0
SIGMA
co

Corr
LOG EC50
SIGMA
co

MODEL :

CONC
0

NOTE: Convergence criterion met.

Dependent Variable COUNT
DF
3
18
21

20

Weighted SS Weighted MS
9.5000000000 3. 1666666667
0.1452390498 0.0080688361
9.6452390498

4.0243436897

n

ed Total

Estimate Asymptotic

Std. Error

-2.348134061 0.07272546353 -2.
0.872089781 0.06660069536 0.
1.020549768 0.05184546698 0.

Asymptotic 95 %
Confidence Interval

Lower U?per
5009235809 -2.1953445417
7321678367 1.0120117252
9116272039 1.1294723330

Asymptotic Correlation Matrix

LOG_ECSO S1GMA co

-0.72691581 -0.794121324

1 0.4394570461

0.4394570461 1

cotton phytotoxicity
CO * PROBNORM ((LOG_ECS0 - LOG_CONC) / SIGMA)

SUMMARY OF NONLINEAR REGRESSION

15:35 Wednesday, May 21, 1997

EC50
.0044861
0.67449)

1
-0.72691581
-0.794121324

COUNT

LOG_EC50
-2.34813

SIGMA co

RESID_SS
0.87209 1.02055 0.14524
cotton phy.otoxicity
LOG_CONC) / SIGMA -
WEIGHTED REGRESSION

File:a:cot.out Page 2

Non-Linear Least Squares [te
Dependent Variable COUNT

Iter 0G_EC25 SIGMA
0 -2.854000 0.806000
1 -2.944269 0.876367
2 -2.935489 0.871570
3 -2.936448 0.872149
4 -2.936339 0.872083
5 -2.936351 0.872091
6 -2.936350 0.872090
7 -2.936350 0.872090
8 -2.936350 0.872090

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics

15:35 Wednesday, May 21, 1997

rative Phase

Method: Gauss-Newton

co Weighted SS
1.000000 157591
1.024115 0.145347
1.020306 0.145221
1.020578 0.145241
1.020547 0.145239
1.020550 0.145239
1.020550 0.145239
1.020550 0.145239
1.020550 0.145239

Dependent Variable COUNT

Source OF  Weighted SS Weighted MS
Regression 3  9.5000000000 3. 1666666667
Residual 18 0.1452390498 0.0080688361
Uncorrected Total 21 9.6452390498
(Corrected Total) 20  4.0243436896
Parameter Estimate Asymptotic Asymptotic 95 %
Std. Error Confidence Interval
Lower Upper
LOG EC25 -2.936349898 0.10980214469 -3.1670341193 -2.7056656761
SIGMA  0.872089781 0.06660069536 0.7321678368 1.0120117252
CO  1.020549769 0.05184546698 0.9116272040 1.1294723330
Asymptotic Correlation Matrix
Corr LOG_EC25 SIGMA co
LOG EC25 ' 1 -0.890572698 -0.705759552
S1GMA -0.890572698 1 0.4394570461
co -0.705759552 0.4394570461 1
cotton phytotoxicity
MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) / SIGMA - 0.67449)
SUMMARY OF NONLTNEAR REGREZSION
15:35 Wednesday, May 21, 1997
08S CONC LOG_EC25 SIGMA co RESID_SS EC25
1 0 -2.93635 0.87209 1.02055 0.14524 .0011578
cotton phytotoxicity
MODEL: YOUNG = CO * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - -0.67449)
T5:35 Wednesday, May 21, 1997
Plot of COUNT*LOG CONC. Symbol used is '0’.
Plot of PRED*LOG_CONC. Symbol used is ’.’.
COUNT
1.2
1.0



File:a:cot.out Page 3
0.8 .0
0
0.6
o
0.4 ’ .
0 ..0
0.2 o L. 0
...... o
0.0
-2.75 -2.50 -2.25 -2.00 -1.75 -1.50 -1.25 -1.00
LOG_CONC
NOTE: 1522 obs had missing values. 1462 obs hidden.
cotton phytotoxicity 7

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997

General Linear Models Procedure
Class Level Information

Values

0 0.002 0.004 0.008 0.015 0.031 0.062

Class Levels

DOSE 7

Number of observations in data set = 42

NOTE: Due to missing values, only 21 observations can be used in this
analysis.
cotton phytotoxicity 8
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
General Linear Models Procedure

Dependent Variable: RESPONSE

Sum of Mean
Source DF Squares Square  F value Pr > F
Model \\\l 6 1.91238095 0.31873016 223.11 0.0001
14 0.02000000 0.00142857

Error .

15:35 Wednesday, May 21, 1997

File:a:cot.out Page
Corrected Total
R-
0.
Source
DOSE
Source
DOSE

¢ 20 1.93238095
Square C.v. Root MSE
989650 8.355004 0.037796
DF Type 1 SS Mean Square F
6 1.91238095  0.31873016
DF Type 111 SS Mean Square F
6 1.91238095 0.31873016

cotton phytotoxicit

COMPARISON OF MEANS FOR NOEL DETERMINATION

TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednes

General Linear Modets Procedure

Level of = ---ee--ee-- RESPONSE----------
DOSE N Mean D

0 3 1.00000000 0.00000000
0.002 3 0.76666667 0.05773503
0.004 3 0.50000000 0.00000000
0.008 3 0.33333333 0.05773503
0.015 3 0.26666667 0.05773503
0.031 3 0.20000000 0.00000000
0.062 3 0.10000000 0.00000000

n phytotoxicit

cotto
COMPARISON OF MEANS FOR NOEL DETERMINATION

TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednes

General Linear Models Procedure

RESPONSE Mean

0.452381

Value Pr > F

223.11 0.0001
Value Pr > F

223.11 0.0001
9

day, May 21, 1997

10

day, May 21, 1997

Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type I experimentwise error for
comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 14 gS§§20.001629

Comparisons si

DOSE
Compari
0.002 - 0
0.004 - 0
0.008 - 0
0.015 - 0
0.031 - 0
0.062 - 0

Critical value of Dunnett’s T=

Minimum Significant Difference= 0.0781
gnificant at the 0.05 level are indicated by '***/,
Simul taneous Simul taneous
Lower Difference Upper
Confidence Between Confidence
son Limit Means Limit
-0.31148 -0.23333 -0.15519  #ww
-0.57815 -0.50000 -0.42185  *w»
-0.74481 -0.66667 -0.58852  w*+
-0.81148 -0.73333 -0.65519  ***
-0.87815 -0.80000 -0.72185 v
-0.97815 -0.90000 -0.82185 ool



~ucumber phytotoxicity

*ile: cuc Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
sROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 1.000 1.345 1.345
2 0.001 1b ai/A 3 1.000 1.345 1.345
3 0.002 1b ai/A .3 1.000 1.345 1.345
4 0.004 1b ai/A 3 1.000 1.345 1.345
5 0.008 1lb ai/A 3 0.767 1.068 1.068
6 0.015 1b ai/A 3 0.633 0.921 0.921
7 0.031 1b ai/A 3 0.467 0.752 0.752
8 0.062 1lb ai/A 3 0.300 0.580 0.580
9 0.124. 1b ai/A 3 0.067 0.290 0.290
10 0.25 1b ai/A 3 0.000 0.226 0.226
'ucumber phytotoxicity .
'ile: cuc Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.345
0.001 1b ai/za 1.345 0.000 1.72 =1, v=20
0.002 1b ai/a 1.345 0.000 1.81 = 2, v=20
0.004 1b ai/A 1.345 0.000 1.83 = 3, v=20
0.008 1b ai/A 1.068 8.872 * 1.85 = 4, v=20
0.015 1b ai/A 0.921 13.596 * 1.86 =5, v=20
0.031 1b ai/A 0.752 19.022 * 1.86 = 6, v=20
0.062 1b ai/A 0.580 24 .541 * 1.86 = 7, v=20
0.124 1b ai/A 0.290 33.836 * 1.87 = 8, v=20
0.25 1b ai/aAa 0.226 35.892 * 1.87 = 9, v=20

= -0.038 .
>te: df used for table values are approximate when v > 20.
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cucumber phyto.

Estimated EC Values and Confidence Limits

Point

EC 1.00
EC 5.00
EC10.00
EC15.00
EC50.00
EC85.00
EC90.00
EC95.00
EC99.00

7,' -

Conc.

0.0010
0.0026
0.0042
0.0059
0.0245
0.1012
0.1416
0.2329
0.5920

Lower

0.0005
0.0015
.0027
.0040
.0206
.0790
.1060
.1631

[oNeNeNoNoNe)

0.3629

Upper
95% Confidence Limits

0.0017
0.0038
0.0059
0.0079
0.0289
0.1413
0.2109
0.3835
1.1863



File:a:cuc.out Page 1
cucumber phytotoxicity 1
15:35 Wednesday, May 21, 1997
08S CONC LOG_CONC Y1 Y2 Y3 Y6 Y5 Y6
1 0.000 . 1.0 1.0 1.0
2 0.008 -2.09691 0.8 0.7 0.8
3 0.015 -1.82391 . 0.7 0.6 0.6
-4 0.031 -1.50864 0.4 0.5 0.5
5 0.062 -1.20761 0.3 0.3 0.3
6 0.124 -0.90658 0.0 0.1 0.1 . . .
cucumber phytotoxicity 12
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG _CONC) / SIGMA)

WEIGHTED REGRESSION
15:35 Wednesday, May 21, 1997

Non-Linear Least Squares Iterative Phase

Defendent variable COUNT  Method: Gauss-Newton
Iter 0G_ECS0 SIGMA co Weighted SS
0 -1.67T1000 0.595000 1.000000 .200895
1 -1.565821 0.530781 0.968710 0.199003
2 -1.556157 0.520754 0.959936 0.200272
3 -1.553731 0.518228 0.958038 0.200636
4 -1.553086 0.517568 0.957535 0.200735
5 -1.552915 0.517392 0.957400 0.200761
6 -1.552869 0.517345 0.957365 0.200768
7 -1.552856 0.517333 0.957355 0.200770
8 -1.552853 0.517330 0.957353 0.200771
9 -1.552852 0.517329 0.957352 0.200771
10 -1.552852 0.517328 0.957352 0.200771
1 -1.552852 0.517328 0.957352 0.200771
12 -1.552852 0.517328 0.957352 0.200771
13 -1.552852 0.517328 0.957352 0.200771

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT

Source DF Weighted SS Weighted MS
Regression 3  9.7000000000 3.2333333333
Residual 15  0.2007708089 0.0133847206
Uncorrected Total 18 9.9007708089
(Corrected Total) 17 4.7284710768
Parameter Estimate Asymptotic Asymptotic 95 %
Std. Error Confidence lnterval
Lower
LOG_ECS50 -1.552851957 0.06322542518 -1.6876132489 -1. 4180906660
SIGMA  0.517328349 0.057241375146 0.3953217101 0.6393349885
CO 0.957351595 0.06136026168 0.8265657901 1.0881373994
Asymptotic Correlation Matrix
Corr LOG_ECS50 SIGMA co
LOG ECS50 1 -0.720016478 -0.814717243
SIGMA -0.720016478 1 0.5738358563
co -0.814717243 0.5738358563 1
cucumber phytotoxicity 13
MOOEL: COUNT = CO * PROBNORM ((LOG_EC50 - LOG_CONC) / SIGMA)
SUMMARY OF NONLINEAR REGRESSION™
. 15:35 Wednesday, May- 21, 1997
... OBS CONC LOG_ECS50 SIGMA ' co RESID_SS EC50

File:a:cuc.out Page 2
1 0 -1.55285 0.51733 0.95735 0.20077 0.027999
ucumber phytotoxicity 14
co * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)

WEIGHTED REGRESSION ~
15:35 Wednesday, May 21, 1997

MODEL: YOUNG =

Non-Linear Least Squares Iterative Phase

Dependent Variable COUNT  Method: Gauss-Newton

Iter 0G_EC25 SIGMA co Weighted SS
0 -2.072000 0.595000 1.000000 .200753
1 -1.923815 0.530760 0.968703 0.199013
2 -1.907395 0.520751 0.959933 0.200273
3 -1.903269 0.518227 0.958038 0.200636
4 -1.902180 0.517567 0.957534 0.200735
5 -1.901890 0.517392 0.957400 0.200761
6 -1.901813 0.517345 0.957365 0.200768
7 -1.901792 0.517333 0.957355 0.200770
8 -1.901787 0.517330 0.957353 0.200771
9 -1.901785 0.517329 0.957352 0.200771
10 -1.901785 0.517328 0.957352 0.200771
1" -1.901785 0.517328 0.957352 0.200771
12 -1.901785 0.517328 0.957352 0.200771
13 -1.901785 0.517328 0.957352 0.200771

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT

Source DF Weighted SS Veighted‘ns
Regression 3 9.7000000000 3.2333333333
Residual - 15  0.2007708089 0.0133847206
Uncorrected Total 18 9.9007708089
(Corrected Total) 17 4.7284710768
Parameter Estimate Asymptotic Asymptotic 95 %
Stganrror Confldrr'ge Interval
LOG _EC25 -1.901784756 0.09488565004 -2.1040279626 -1.699541?230
SIGMA  0.517328349 0.05724137514 0.3953217101 0.6393349885
CO 0.957351595 0.06136026168 0.8265657901 1.0881373994
Asymptotic Correlation Matrix
Corr LOG_EC25 SIGMA co
LOG EC25 ) -0.886668143 -0.776365242
S1GMA -0.886668143 ] 0.5738358563
co -0.776365242 0.5738358563 1
cucumber phytotoxicity 15
MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) / SIGMA - 0.67449)

SUMMARY OF NONLTNEAR REGRESSION
15:35 Wednesday, May 21, 1997

0BS CONC LOG_EC25 SIGMA co RESID_SS EC25
1 0 -1.90178 0.51733 0.95735 0.20077 0.012538
cucumber phytotoxicity
MODEL: YOUNG =

CO * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)
T5:35 Wednesday, May 21, 1997

Symbol used is ‘0'.
Symbol used is ’.’.

Plot of COUNT*LOG_CONC.
Plot of PRED*LOG_CONC.

COUNT



Fi:eéa:cuc.out Page 3

0.8 0....
0 - 0
0.6 o,
0
0.4 ‘ 0.
0
0.2
SRREE
0.0 0
-2.2 -2.0 -1.8 -1.6 -1.4 -1.2 -1.0 -0.8
LOG_CONC )
NOTE: 1218 obs had missing values. 1147 obs hidden.
cucumber phytotoxicity 17

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997

General Linear Models Procedure
Class Level Information

Values

0 0.008 0.015 0.031 0.062 0.124

Class Levels

DOSE 6
Number of observations in data set = 36
NOTE: Due to missing values, only 18 observations can be used in this
analysis.
cucumber phytotoxicity 18
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST [F TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997
General Linear Models Procedure

Dependent Variable: RESPONSE

Sum of Mean
Source OF Squares Square F Value Pr > F
1.67611111 0.33522222 150.85 0.0001

Model 5

File:a:cuc.out Page 4
Error 12 0.02666667 0.00222222
Corrected Total 17 1.70277778
R-Square C.v. Root MSE RESPONSE Mean
0.984339 8.747713 0.047140 0.538889
Source DF Type 1 SS Mean Square F Value Pr > F
DOSE 5 1.67611111 0.33522222 150.85 0.0001
Source DF Type 111 SS Mean Square F Value Pr > F
DOSE 5 1.67611111 0.33522222 150.85 0.0001
cucumber phytotoxicity . 19

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997

General Linear Models Procedure

Level of ------c---- RESPONSE--=-=-=-~~---
DOSE N Mean S

0 3 1.00000000 0.00000000
0.008 3 0.76666667 0.05773503
0.015 3 0.63333333 0.05773503
0.031 3 0.46666667 0.05773503
0.062 3 0.30000000 0.00000000
0.124 3 0.06666667 0.05773503

cucumber phytotoxicity 20

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997
General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type | experimentwise error for
comparisons of all treatments against a control.

Alphas 0.05 Confidence= 0.95 df= 12 MSE= 0.002222
Critical value of Dunnett’s T= 2.502
Minimum Significant Difference= 0.0963

Comparisons significant at the 0.05 level are indicated by /***/.

Simul taneous Simul taneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
0.008 - 0 -0.32964 -0.23333 -0.13703  w*+
0.015 - 0 -0.46297 -0.36667 -0.27036  ***
0.031 - 0 -0.62964 -0.53333 -0.43703 v
0.062 - 0 -0.79631 -0.70000 -0.60369  ***
0.124 - 0 -1.02964 -0.93333 -0.83703  www




adish phytotoxicity

ile: rad Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
ROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 1.000 1.365 1.365
2 0.015 1b ai/A 3 1.000 1.365 1.365
3 0.031 1b ai/A 3 0.967 1.327 1.327
4 0.062 1b ai/A 3 0.733 1.033 1.033
5 0.124 1b ai/A 3 0.500 0.785 0.785
6 0.25 1lb ai/A 3 0.300 0.580 0.580
adish phytotoxicity-
i‘e: rad Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM

= 0.059
te: df used for table values are approximate when v > 20.

i /
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radish phyto.

Estimated EC Values and Confidence Limits

Point

EC 1.00
EC 5.00
EC10.00
EC15.00
EC50.00
EC85.00
EC90.00
EC95.00
EC99.00

AR
g

conc.

0.0074
0.0171
0.0267
0.0361
0.1287
0.4590
0.6201
0.9684
2.2343

Y: /35Ad+ .tz

. CsT

Lower

0.0019
0.0064
0.0123
0.0191
0.1066
0.3215
0.4062
0.5724
1.0836

/e

Upper
95% Confidence Limits

.0151
.0285
.0402
.0509
.1564
.8899
1.3798
2.6518
9.0766

[eNeoNeoNeoNoNel



File:a:rad.out

08s

X VY N

MODEL :

Page 1
radish phytotoxicity 21
15:35 Wednesday, May 21, 1997
CONC LOG_CONC Y1 Y2 Y3 Y4 YS Yé6
0.000 . 1.0 1.0 1.0
0.062 -1.20761 0.8 0.6 0.8
0.124 -0.90658 0.5 0.5 0.5
0.250 -0.60206 0.3 0.3 0.3
radish ﬁhytotcxlcuty 22
COUNT = CO * PROBNORM ((LOG ECSO - LOG _CONC) / SIGMA)
WEIGHTED REGRESSION
15:35 Wednesday, May 21, 1997

Non-Linear Least S ueres Iterative Phase

De ent Variable COUNT  Method: Gauss-Newton

SIGMA co Weighted SS
-0. 890000 0.532000 1.000000 .038350
-0.891615 0.538282 1.002193 0.038380
-0.891559 0.538172 1.002137 0.038378
-0.891560 0.538175 1.002138 0.038378
-0.891560 0.538175 1.002138 0.038378
-0.891560 - 0.538175 1.002138 0.038378

NOTE: Convergence criterion met.

Non-Linear

Least Squares Summary Statistics Dependent Variable COUNT

Source DF Weighted SS Weighted MS

Regression 3 7.6000000000 2.5333333333

Residual 9 0.0383782402 0.0042642489

Uncorrected Total 12 7.6383782402

(Corrected Total) 1" 1.4083914635

Paremeter Estimate Asymptotic Asymptotic 95 X
std. Error Confldence Interval

0 -0.891560457 0.03603930048 -.97308771265 -0.81003358?8

LOG_EC5
SIGMA  0.53B8175145 0.05583572651 0.41186488180 0.6644854086
€O 1.002137952 0.03756898726 0.91715027498 1.0871256285

Corr

LOG_EC
SiG

MODEL :

08s
N

Co

MODEL: YOU

\,  lter
> 0

Asymptotic Correlation Matrix

LOG_EC50 SIGMA co
50 1 -0.477519977 -0.774787339
MA -0.477519977 1 0.3890831283
co -0.774787339 0.3890831283 1
radish phytotoxicity 23
COUNT = CO * PROBNORM ((LOG_ECS0 - LOG_CONC) / SIGMA)
SUMMARY OF NONLINEAR™ REGRESSION
15:35 Wednesday, May 21, 1997
NC LOG_ECS0 SIGMA co RESID_SS ECS0
0 -0.89156 0.53818 1.00214 0.038378 0.12836
radish phytotoxicity
NG = CO * PROBNORM ((LOG EC25 - LOG_CONC) / SIGMA - 0.67449)
WEIGHTED REGRESSION ~
15:35 Wednesday, May 21, 1997
Non-Linear Least Squares Iterative Phase ’
Dependent Variable COUNT  Method: Gauss Newton
LOG_EC25 SIGMA Weighted SS
-1.2%5000 0.532000 1.000000 .038307

File:a:rad.out

VSN —

NOTE: Convergenc

Non-Linear Le
Source
Regressio

Residual
Uncorrect

(Corrected Total)

Paremeter
LOG EC25
SIGMA
co
Corr
LOG EC25
SIGMA
co
MODEL: YOUNG
08s CONC
1 0
MOOEL: YOUNG
COUNT
1.0
0.9
0.8 0
0.7

Page 2

-1. 254707 0.538342 1.002204 0.038380
-1.254550 0.538171 1.002136 0.038378
-1.254554 0.538175 1.002138 0.038378
-1.2545564 0.538175 1.002138 0.038378
-1.254554 0.538175 1.002138 0.038378

e criterion met.

ast Squares Summary Statistics Dependent Variable COUNT

DF Weighted SS Weighted MS
n 3  7.6000000000 2.5333333333
9 0.0383782402 0.0042642489
ed Total 12 7.6383782402
11 1.4083914635
Estimate Asymptotic Asymptotic 95 X
Std. Error cOnfldence Interval

-1.254554211 0.06335136466 -1.3978661736 -1.1112425232
0.538175145 0.05583572651 0.4118648818 0.6644854086

1.002137952 0.03756898726 0.9171502750 1.0871256285
Asymptotic Correlation Matrix
LOG_EC25 SIGMA co
1 -0.866123807 -0,672059919
-0.866123807 1 0.3890831283
-0.672059919 0.3890831283 1
radish phytotoxicity

= CO * PROBNORM ((ng EC25 - LOG CONC) / SIGMA - 0.67449)
SUMMARY OF NONLTNEAR REGRESSION
15:35 Wednesday, May 21,
LOG_EC25 RESID_SS EC25
-1.25455 0.53818 1.00214 0.038378 0.055648
radish phytotoxicity

= CO * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)
75:35 Wednesday, May 21,

Symbol used is ‘0’.
Symbol used is ‘.'.

1997
SIGMA co

1997

Plot of COUNT*LOG _CONC.
Plot of PRED*LOG_CONC.



File:a:rad.out Page 3
-0.6 0
0.5 0.,
0.4
0.3 _ o
-1.3 -1.2 -1 -1.0 -0.9 -0.8 -0.7 -0.6
LOG_CONC
NOTE: 628 obs had missing values. 549 obs hidden.
radish phytotoxicit . 27
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997
General Linear Models Procedure
Class Level Information
Class Levels values
DOSE 4 0 0.25 0.062 0.124
Number of observations in data set = 24
NOTE: Due to missing values, only 12 observations can be used in this
analysis.
radish phytotoxicity 28
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997
General Linear Models Procedure
Dependent Variable: RESPONSE
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 0.82000009 0.27333333 82.00 0.0001
Error 8 0.02666@67 0.00333333
Corrected Total 1 0.84666667
R-Square C.V. Root MSE RESPONSE Mean
\ 0.968504 9.116057 0.057735 0.633333
AN
Source . DF Type 1 SS Mean Square F Value Pr > F
DOSE 3 0.82000000 0.27333333 82.00 0.0001

File:ea:rad.out Page 4
Source DF Type 111 8§ Mean Square F value
DOSE 3 0.82000000 0.27333333 82.00

radish phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure

Level of  cece--c--- RESPONSE-~--------
DOSE N Mean

0 3 1.00000000 0.00000000
0.25 3 0.30000000 0.00000000
0.062 3 0.73333333 0.11547005
0.124 3 0.50000000 0.00000000

radish phztotoxicit
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type | experimentwise error for

comparisons of all treatments against a control.
Alpha= 0.05 Confidence= 0.95 df= 8 MSE= 0.003333
Critical Value of Dunnett’s T= 2.416
Minimum Significant Difference= 0.1139

Comparisons significant at the 0.05 level are indicated by ’'***/,

Simul taneous Simul taneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
0.062 - 0 -0.38058 -0.26667 -0.15276  ***
0.124 - 0 -0.61391 -0.50000 -0.38609  ***
0.25 -0 -0.81391 -0.70000 -0.58609  **+

Pr > F
0.0001

29

1997

30

1997



oybean phytotoxicity

ile: soy Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
ROUP ORIGINAL TRANSFORMED - ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 1.000 1.345 1.345
2 0.001 1b ai/A 3 1.000 1.345 1.345
3 0.002 1b ai/A 3 1.000 1.345 1.345
4 0.004 1b ai/A 3 1.000 1.345 1.345
5 0.008 1lb ai/A 3 0.933 1.281 1.281
6 0.015 1b ai/A 3 0.600 0.886 0.886
7 0.031 1b ai/A 3 0.367 0.650 0.650
8 0.062 1b ai/A 3 0.300 0.580 0.580
9 0.124 1b ai/A 3 0.200 0.464 0.464
10 0.25 1b ai/A 3 0.100 0.322 0.322
dybean phytotoxicity :
ile: soy Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.345
0.001 1b ai/a 1.345 0.000 1.72 =1, v=20
0.002 1b ai/A 1.345 0.000 1.81 = 2, v=20
0.004 1b ai/A 1.345 0.000 1.83 = 3, v=20
0.008 1b ai/A 1.281 3.013 * 1.85 = 4, v=20
0.015 1b ai/a 0.886 21.568 * 1.86 = 5, v=20
0.031 1b ai/A 0.650 32.670 * 1.86 = 6, v=20
0.062 1b ai/A 0.580 35.960 * 1.86 = 7, v=20
0.124 1b ai/A 0.464 41.408 * 1.87 = 8, v=20
0.25 1b ai/A 0.322 48.072 * 1.87 = 9, v=20
= 0.026

te: df used for table values are approximate when v > 20.
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soybean phyto.

Estimated EC Values and Confidence Limits

Lower Upper

Point Conc. 95% Confidence Limits

EC 1.00 0.0010 0.0000 . 0.0034
EC 5.00 0.0026 0.0002 0.0068
EC10.00 0.0045 0.0005 0.0101
EC15.00 0.0064 0.0011 0.0131
EC50.00 0.0295 0.0150 0.0505
EC85.00 0.1361 0.0737 0.5499
EC90.00 0.1954 0.0975 1.0658
EC95.00 0.3339 0.1450 2.8937
EC99.00 0.9121 0.2961 19.3822

\/ S ;4/3.()—{— 737 -
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File:a:soy.out Page 1
soybean phytotoxicity n
15:35 Wednesday, May 21, 1997
08S CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6
1 0.000 . 1.0 1.0 1.0
2 0.008 -2.09691 1.0 0.9 0.9
3 0.015 -1.82391 0.6 0.6 0.6
4 0.031 -1.50864 0.3 0.4 0.4
S 0.062 -1.20761 0.3 0.3 0.3
6 0.124 -0.90658 0.2 0.2 0.2
7 0.250 -0. 60206 0.1 0.1 0.1
soybean phytotoxicity 32
MOOEL: COUNT = CO * PROBNORM ((LOG ECSO - LOG_CONC) / SIGMA)
WEIGHTED REGRESSION
15:35 Wednesday, May 21, 1997
Non-Linear Least Squares Iterative Phase
Defendent Variable COUNT  Method: Gauss-Newton
Iter OG ECS0 SIGMA co Weighted SS
0 -1.530000 0.641000 1.000000 .241481
1 -1.632722 0.761343 1.061890 0.205595
2 -1.610909 0.740124 1.044049 0.203876
3 -1.615798 0.744791 1.047051 0.204142
4 -1.614723 0.743753 1.046374 0.204074
S -1.614963 0.743984 1.046523 0.204088
6 -1.614910 0.743932 1.046490 0.204085
7 -1.614922 0.743944 1.046497 0.204086
8 -1.614919 0.763941 1.046496 0.204086
9 -1.614920 0.743942 1.046496 0.204086
10 -1.614919 0.743942 1.046496 0.204086
1" -1.614920 0.743942 1.046496 0.204086
NOTE: Convergence criterion met.
Non-Linear Least Squares Summary Statistics Dependent Variable COUNT
Source DF Weighted SS Weighted MS
Regression 3 10.500000000 3.500000000
Residual 18 0.204085645 0.011338091
Uncorrected Total 21 10.704085645
(Corrected Total) 20 4.869140224
Parameter Estimate Asymptutic Asymptotic 95 X
Std. Error Confidence Interval
i Lower U r
LOG_EC50 -1.614919510 0.07406600954 -1.7705253938 -1.4593132324
SIGMA  0.743941732 0.06387368708 0.6097489821 0.8781344827
CO  1.046495977 0.06138535919 0.9175309751 1.1754609789
Asymptotic Correlation Matrix
corr LOG_ECS50 SIGMA co
LOG EC50 1 -0.726487524 -0.820282003
SIGMA -0.726487524 i 0.5166567695
co -0. 820282003 0.5166567695 1
\ ytotoxicity 33
MODEL: COUNT = CO * PROBNOR ((LOG_ECSO - LOG_CONC) / SIGMA)
SUMMARY OF NONLINEAR REGRESSION™
15:35 Wwednesday, May 21, 1997

08s CONC
1 0

LOG

_EC50
-1.61492

SIGMA
0.74394

co
1.04650

ECS0
0.024271

RESID_SS
0.20409

File:a:

MOD

soy.out Page 2
soybean phytotoxicity
EL: YOUNG = CO * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)
WEIGHTED REGRESSION ~
15:35 Wednesday, May 21,
Non-Linear Least Squares Iterative Phase
Dependent Variable COUNT  Method: Gauss-Newton
ter 0G_EC25 SIGMA co Weighted SS
0 -1.982000 0.641000 1.000000 .241390
1 -2.1466243 0.761365 1.061892 0.205596
2 -2.110110 0.740121 1.044048 0.203876
3 -2.118154 0.744792 1.047052 0.204142
4 -2.116377 0.763753 1.046374 0.204073
5 -2.116773 0.743984 1.046523 0.204088
[ -2.116685 0.743932 1.066490 0.204085
7 -2.116704 0.743944 1.066497 0.204086
8 -2.116700 0.743941 1.066496 0.204086
9 -2.116701 0.743942 1.046496 0.204086
10 -2.116701 0.743942 1.046496 0.204086
1 -2.116701 0.743942 1.0466496 0.204086

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics

MOD

0BS
1
MOD

COUNT
1.2

Source DF Weighted SS
Regression 3 10.500000000
Residual 18 0.204085645
Uncorrected Total 21 10.704085645
(Corrected Total) 20 4.869140224
Parameter Estimate Asymptotic
Std. Error
LOG EC25 -2.116700769 0.10944486911 -2.

SIGMA
co

Corr

LOG_EC25
SIGMA
co

EL: YOUNG =

CONC
0
EL:

Plot of COUNT*LOG CONC.
Plot of PRED*LOG_CONC.

YOUNG =

0.743941732 0.06387368708 0.

Dependent Variable COUNT
Weighted MS

3.500000000
0.011338091

Asymptotic 95 X
Confidence lntervel
Lower r

3466343876 -1. 886767
6097489821 0. 8781344827

1. 046495977 0.06138535919 0.9175309751 1.1754609789
Asymptotic Correlation Matrix
LOG_EC25 SIGMA co
1 -0.885287687 -0.758497923
-0.885287687 1 0.5166567695
-0. 758497923 0.5166567695

ytotoxicity
co * PROBNORH ((LOG EC25 - LOG CONC) / SIGMA - 0.67449)
SUMMARY OF NONLTNEAR REGRESSION

15:35 Wednesday, May 21,
LOG_EC25 SIGMA co RESID_SS EC25
-2.11670 0.74394 1.04650 0.20409 .0076436

oybean phytotoxicity
co * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)

T5:35 Wednesday, May 21,

Symbol used is '0’.
Symbol used is ’.’.

1997

1997

1997



File:a:soy.out Page 3
1.0 0
0
0.8
0.6 : 0.,
0.4 . 0.
0 0.
0.2 L0
...... o
0.0
-2.25 -2.00 -1.75 -1.50 -1.25 -1.00 -0.75 -0.50
LOG_CONC
NOTE: 1526 obs had missing values. 1464 obs hidden.
soybean phytotoxicity 37
COMPARISON OF MEANS FOR NOEL DETERMINATION ’
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, May 21, 1997
General Linear Models Procedure
Class Level Info-mation
Class Levels Values
DOSE 7 0 0.25 0.008 0.015 0.031 0.062 0.124
Number of observations in data set = 42
NOTE: Due to missing values, only 21 observutions can be used in this
snalysis.
o soybean phytotoxicity 38
- COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
15:35 Wednesday, Hay 21, 1997

General Linear Models Procedure

RESPONSE

Dependent variable:

Sum of Mean

File:s:soy.out Page 4

Source Squares Square F Value
Model ) 6 2.26666667 0.37777778 396.67
Error . 14 0.01333333 0.00095238
Corrected Total 20 2.28000000

R-Square C.v. Root MSE

0.994152 6.172134 0.030861 0.
Source DF Type 1 SS Mean Square F Value
DOSE 6 2.26666667 0.37777778 396.67
Source DF Type II11 SS Mean Square F Value
DOSE 6 2.26666667 0.37777778 396.67

soybean phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Lincar Models Procedure

Level of = ---------a- RESPONSE----------
DOSE N Mean

0 3 1.00000000 . 0.00000000
0.25 3 0.10000000 0.00000000
0.008 3 0.93333333 0.05773503
0.015 3 0.60000000 0.00000000
0.031 3 0.36666667 0.05773503
0.062 3 0.30000000 0.00000000
0.124 3 0.20000000 0.00000000

soybean phytotoxicity

COMPAR I SON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type | experimentwise error for

comparisons of all treatments against a control.
Alpha= 0.05 Confidence= 0.95 df= 14 MSE= 0.000952
Critical Value of Dunnett’s T= 2.532
Minimum Significant Difference= 0.0638
indicated by /***/

Co«parisons significent at the 0.05 level are

Simul taneous Simul taneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
0.008 - 0 -0.13047 -0.06667 -0.00286  ***
0.015 - O -0.46381 -0.40000 -0.33619  ww»
0.031 - 0 -0.69714 -0.63333 -0.56953 %+
0.062 - 0 -0.76381 -0.70000 -0.63619  ***
0.124 - 0 -0.86381 -0.80000 -0.73619  w»
0.25 -0 -0.96381 -0.90000 -0.83619  w+

Pr > F
0.0001

RESPONSE Mean

500000

Pr > F
0.0001
Pr > F
0.0001

39
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sunflower phytotoxicity

ile: sun Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
;iROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 1.000 1.345 1.345
2 0.001 1b ai/A 3 1.000 1.345 1.345
3 0.002 1b ai/A 3 0.867 1.202 1.202
4 0.004 1lb ai/A 3 0.767 1.077 1.077
5 0.008 1b ai/A 3 0.300 0.580 0.580
6 0.015 1b ai/A 3 0.267 0.541 0.541
7 0.031 1b ai/A 3 0.100 0.322 0.322
8 0.062 1b ai/A 3 0.100 0.322 0.322
9 0.124 1b ai/A 3 0.033 0.258 0.258
10 0.25 1b ai/A 3 0.000 0.226 0.226
unflower phytotoxicity
ile: sun Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
Form. Con 1.345
0.001 1b ai/A 1.345 0.000 1.72 =1, v=20
0.002 1b ai/A 1.202 2.910 * 1.81 = 2, v=20
0.004 1b ai/A 1.077 5.436 * 1.83 = 3, v=20
0.008 1b ai/A 0.580 15.521 * 1.85 = 4, v=20
0.015 1b ai/A 0.541 16.305 * 1.86 = 5, v=20
0.031 1b ai/A 0.322 20.749 * 1.86 = 6, v=20
0.062 1b ai/A 0.322 20.749 * 1.86 = 7, v=20
0.124 1b ai/A 0.258 22.050 * 1.87 = 8, v=20
0.25 1b ai/A 0.226 22.700 * 1.87 = 9, v=20

= 0.060
>te: df used for table values are approximate when v > 20.

P P

<




sunflower phyto.

Estimated EC Values and Confidence Limits

Point

EC 1.00
EC 5.00
EC10.00
EC15.00
EC50.00
EC85.00
EC90.00
EC95.00
EC99.00

/

conc.

0.0006
0.0013
0.0019
0.0025 .
0.0074
0.0221
0.0287
0.0422
0.0868

- 0-’7/; )r A

£

2>

oo L

=

Lower

Upper

95% Confidence Limits

A

[eNeNeoNoNeNoNoNeNo

.0004
.0009
.0014
.0019
.0063
.0178
.0225
.0316 -
.0594

0.0009
0.0017
0.0024
0.0030
0.0086
0.0292
0.0395
0.0621
0.1457



File:a:sun.out

08§

V8NN —

MOOEL :

-
o
b

OOV LN —O

Page 1

sunflower phytotoxicity
1

CONC LOG_CONC

0.002  -2.69897
0.006  -2.39794
0.012  -1.92082

.031 -1.50864

Y1

OOOO—'

.0
.8
.7
.3
A

5:35 Wednesd
Y2 Y3 Y4
1.00 1.0
0.90 0.9
0.70 0.9
0.25 0.3
0.10 0.1

. sunflower phytotoxicity
COUNT = CO * PROBNORM ((LOG EC50 - LOG _CONC) / SIGMA)
*  WEIGHTED REGRESSION

15:35 Wednesd

Non-Linear Least Squares lterative Phase

Dependent Variab
LOG_EC50
-2.131000
-2.141255
-2.140695
-2.140738
-2.140735
-2.140735
-2.140735

le COUNT
SIGMA
.461000
467764
467187
467226
467223
.667223
467223

COO0O000O"

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics

Source

Regressi
Residual
Uncorrec

(Correct

Paramete

LOG_EC50
SIGMA
co

Corr
LOG ECS
SIGM
c

MODEL:

08S CONC
1 0

MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG_CONC) / SIGMA - 0.67449)

DF
on 3

12
ted Total 15
ed Total) 14
r Estimate

Weigh

9.0500
0.0815
9.1315

Method: Gauss-Newton

Wei
.000000
.005980
.005556
.005589
.005587
.005587
.005587

(2]
o

bt s =

ted SS Weighted MS

000000  3.0166666667
064577  0.0067922048
064577

4.8525894041

Asympto
Std. Er

-2.140734789 0.04439487769 -2.2374630824 -2.0

0.467223414-0.03772768723

1.005587002

Asymptotic Correlation Matrix

LOG_EC50
0 1
A -0.726194674
0 -0.780032939

0.5774877683

sunflower phytotaxicit
COUNT = CO * PROBNORM ((LOG_EC50 - LOG_CONC) / SIGMA)
SUMMARY OF NONLINEAR REGRESSION™

LOG_ECS50
-2.14073

SIGMA
0.46722

15:35 Wednesd
o RESID_SS
1.00559 0.081506

sunflower phytotoxicity

WEIGHTED REGRESSION ~

ay, May 21,
Y5 Y6

ay, May 21,

hted SS

.081269
0.081531
0.081505
0.081507
0.081506
0.081506
0.081506

tic Asymptotic 95 X
ror Confidence lntervel
Lower
440064 57
0.3850217244 0.5494251045
0.04404034934  0.9096311830 1.1015428220
SIGMA co
-0.72619467? -0.780032939

0.5774877683
1

ay, May 21,
EC50
.0072321

15:35 Wednesday, May 21,

Non-Linear Least Squares Iterative Phase
Method: Gauss-Newton

Dependent Variab

le COUNT

41
1997

42

1997

Dependent variable COUNT

1997

44

1997

Fileza:sun.out Page 2
Iter LOG EC25 SIGMA
0 -2.398000 0.461000
1 -2.460121 0.471489
2 -2.455473 0.466996
3 -2.455900 0.467239
4 -2.455870 0.467222
5 -2.455872 0.467223
6 -2.455872 0.467223
7 -2.455872 0.467223

NOTE: C

Non-Linear Least Squares Summary Statistics

MOD

08s
1
MOD

COUNT
1.0

0.8

0.6

onvergence criterion met.

co
.000000
.006580
.005398
.005600
.005586
.005587
.005587
.005587

Weighted SS
.102974
0.081679
0.081496
0.081507
0.081506
0.081506
0.081506
0.081506

Source DF Weighted SS Weighted MS
Regression 3 9.0500000000 3.0166666667
Residual 12 0.0815064578 0.0067922048

Uncorrected Total 15  9.1315064578
(Corrected Total) 164 4.8525894014

Parameter Estimate Asymptotic
Std. Error

LOG EC25 -2.455872312 0.06526284057
SIGMA  0.467223416 0.03772768729
CO  1.005587004 0.04404034942

Asymptotic 95 X
COnfldence Interval

-2.5980680358

0.3850217255
0.9096311838

Asymptotic Correlation Matrix

corr LOG_EC25 SIGMA
LOG_EC25 1 -0.883906957
SIGMA -0.883906957 1
co -0, 755786531 0.5774877679

sunflower phgtotox|C|t

EL: YOUNG = CO * PROBNORM ((LOG

SUMMARY OF NONLTNEAR REGRESSION

CONC LOG_EC25 SIGMA

0 -2.45587 0.46722 1.00559
totoxicity

sunflower ph

15:35 Wednesday, May 21,

-2.313676?333

0.5494251059
1.1015428232

co

-0.755786531
0.577487767?

Y
C25 - LOG CONC) / SIGMA - 0.67449)

co RESID_SS EC25

" 0.081506

EL: YOUNG = CO * PROBNORM ((LOG_| ECZS - LOG CONC) / SIGMA - 0.67449)
T5:35 Wednesday, May 21,

Plot of COUNT*LOG CONC. Symbol used js ‘0,
Plot of PRED*LOG_TONC. Symbol used is ’.’.

.0035005

Dependent Variable COUNT

1997

1997



File:a:sun.out

0.4

0.2

0.0

-2.8

NOTE:

Source
Model
Error

Corrected Total

1215 obs had missing values.

NOTE: Due to missing values,
analysis.

Dependent variable:

Page 3

-2.6 -2.4 -2.2 -2.0

LOG_CONC

1140 obs hidden.
sunflower phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT [S LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Class Level Information

Values
0 0.002 0.004 0.012 0.031

Class Levels

DOSE S
Number of observations in data set = 30
only 15 observations can be used in this

sunflower phytotoxicity
COMPARISON OF MEANS FOR NDEL DETERMINATION
TEST IF TREATMENT [S LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure

RESPONSE
Sum of Mean
DF Squares Square F value
4 1.82733333 0.45683333 130.52
10 0.03500000 0.00350000
14 1.86233333
R-Square C.V. Root MSE
0.981206 9.805657 0.059161 0.
DF Type | SS Mean Square F Value
4 1.82733333 0.45683333 130.52

47

1997

48

1997

Pr > f
0.0001

RESPONSE Mean

603333

Pr > F
0.0001

File:a:sun.out Page &
Source Type 111 SS Mean Square F Value
DOSE 4 1.82733333 0.45683333 130.52

sunflower phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure

Level of ~  --e-cce---- RESPONSE--=-=-=---~-
DOSE N Mean

3 1.00000000 0.00000000
0.002 3 0.86666667 0.05773503
0.004 3 0.76666667 0.11547005
0.012 3 0.28333333 0.02886751
0.031 3 0.10000000 0.00000000

sunflower phytotoxicit¥
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type I experimentwise error for

comparisons of atl treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 10 MSE= 0.0035
Critical Value of Dunnett’s T= 2.466

Minimum Significant Difference= 0.1191
Comparisons significant at the 0.05 level are indicated by ’***/.
Simul taneous Simul taneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
0.002 - 0 -0.25243 -0.13333 -0.014624 e+
0.004 - 0 -0.35243 -0.23333 <0.114624  *+
0.012 - 0 -0.83576 -0.71667 -0.59757  **+
0.031 - 0 -1.01910 -0.90000 -0.78090  w*+

Pr > F
0.0001
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omato phytotoxicity
Transform: ARC SINE(SQUARE ROOT(Y))

'‘ile:

tom

WILLIAMS TEST

(Isotonic regression model)

MEAN

TABLE 1 OF 2

TRANSFORMED

MEAN

ISOTONIZED
MEAN

omato phytotoxicity
Transform: ARC SINE (SQUARE ROOT(Y))

ile:

tom

WILLIAMS TEST

(Isotonic regression model)

ISOTONIZED
MEAN

CALC. SIG
WILLIAMS P=.05

1b
1b
1b
1b

TABLE 2 OF 2

TAB

WILLIAMS

LE

DEGREES OF
FREEDOM

I
WoONOHhU s WP
<
I
o
o

0.054

df used for table values are approximate when v > 20.

V=

5;a®/A/m%2



tomato phyto.

Estimated EC Values and Confidence Limits

Point

EC 1.00
EC 5.00
EC10.00
EC15.00
EC50.00
EC85.00
EC90.00
EC95.00
EC99.00

Conc.

0.0006
0.0014
0.0022
0.0030
0.0104
0.0364
0.0490
0.0760
0.1736

I 7e(x) + &77

Coeos 16 o /A

[eNeNoNoNeoNe]

Lower

.0004
.0009
.0016
.0022
.0089

0283

0.0368
0.0539
0.1100

Upper
95% Confidence Limits

0.0009
0.0019
0.0028
0.0036
0.0122
0.0509
0.0723
0.1221
0.3279



File:a:tom.out Page 1
tomato phytotoxicity
15:35 Wednesday, May 21,
08S’ CONC LOG_CONC Y1 Y2 Y3 Y4 YS Y6
1 0.000 . 1.0 0.9 0.9
2 0.002 -2.69897 0.8 0.9 0.9
3 0.004 -2.39794 0.6 0.8 0.7
4 0.008 -2.09691 0.5 0.5 0.5
5 0.015 -1.82391 0.3 0.3 0.3
6 0.031 -1.50864 0.2 0.1 0.1
tomato Ehytotoxlc1t
MODEL: COUNT = CO:* PROBNORM ((LOG EC50 - LOG _CONC) / SIGMA)

WEIGHTED REGRESSION

Non-Linear Least Squa

ndent Variable COUNT

Iter OG EC50 SIGMA
-1.983000 0.526000

1 -2.060957 0.511022

2 -2.056993 0.504473

3 -2.057304 0.504840

4 -2.057288 0.504821

5 -2.057288 0.504822

6 -2.057288 0.504822

7 -2.057288 0.504822

NOTE: Convergence criterion met.

15:35 Wednesday, May 21,

res lterative Phase

Method: Gauss-Newton

co Weighted SS
0.930000 166946
0.944132 0.096256
0.942997 0.096435
0.943230 0.096413
0.943217 0.096414
0.943218 0.096414
0.943218 0.096414
0.943218 0.096414

Non-Linear Least Squa

res Summary Statistics

Dependent Variable COUN

Source DF Weighted SS Weighted MS
Regression 3 10.300000000 3.433333333
Residual 15 0.096414131 0.006427609
Uncorrected Total 18 10.396414131
(Corrected Total) 17 3.871044305
Parameter Estimate Asymptotic Asymptotic 95 X%
. Std. Error Confidence lnterval
Lower
LOG ECS50 -2.057288435 0.04267036610 -2.1482378221 -1. 966339 87
SIGMA  0.504821848 0.04276711004 0.4136662568 0.5959774383
CO  0.943217755 0.04078024502 0.8562970507 1.0301384592
Asymptotic Correlation Matrix
corr LOG_ECS0 SIGMA co
LOG EC50 1 -0.699987423 -0.815795845
SIGMA -0.699987423 1 0.5890938067
co -0.815795845 0.5890938067 1
tomato phytotoxicity
MODEL: COUNT = CO * PROBNORM ((LOG ECS0 - LOG _CONC) / SIGMA)
SUMHARY OF NONLINEARTREGRESSION™
15:35 Wednesday, May 21,
0BS CONC LOG_ECS0 SIGMA co RESID_SS EC50
1 0 -2.05729 0.50482 0.94322 0.096414 .0087642
tomato phytotoxicity
YOUNG = CO * PROBNORM ((LOG EC25 - LOG_CONC) / SIGMA - 0.67449)

MODEL :
, WEIGHTED REGRESSION ~
15:35 Wednesday, May 21,

51
1997

52

1997

T

53

1997

1997

File:a:tom.out Page 2
Non-Linear Least Squares lterative Phase

Oerendent variable COUNT  Method: Gauss-Newton
Iter 0G EC25 SIGMA co Weighted SS
-2.301000 0.526000 0.930000 .210796
1 -2.412531 0.518715 0.9644711 0.096114
2 -2.396537 0.503957 0.942737 0.096474
3 -2.397853 0.504866 0.943248 0.096411
4 -2.397782 0.504819 0.943216 0.096414
5 -2.397786 0.504822 0.943218 0.096414
6 -2.397786 0.504822 0.943218 0.09641¢
7 -2.397786 0.504822 0.943218 0.096414

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics

Dependent Variable COUNT

Source DF Weighted SS Weighted MS

Regression 3 10.300000000 3.433333333

Residual 15 0.096414131 0.006427609

Uncorrected Total 18 10.396414131

(Corrected Total) 17 3.871044304

Parameter Estimate Asymptotic Asymptotic 95 X
Std. Error Confldence Interval

LOG_EC25 -2.397785724 0.06615161849 -2.5387840248 -2.2567872355

SIGMA  0.504821848 0.04276711005 0.4136662570 0.5959774385
€0 0.943217755 0.04078024503 0.8562970508 1.0301384594
Asymptotic Correlation Matrix
Corr LOG_EC25 SIGMA co
LOG EC25 1 -0.887577795 -0.783099514
SIGMA -0.887577795 1 0.5890938067
co -0.783099514 0.5890938067 1
tomato phytotoxicity
MODEL: YOUNG = CO * PROBNORM ((LOG_EC25 - LOG CONC) / SIGMA - 0.67449)
SUMMARY OF NONLTNEAR REGRESSION
15:35 Wednesday, May 21, 1997
0BS CONC LOG_EC25 SIGMA co RESID_SS EC25
1 0 -2.39779 0.50482 0.94322 0.096414 .00460014
tomato phytotoxicity
MODEL: YOUNG = CO * PROBNORM ((LOG_EC25 - LOG_CONC) / SIGMA - 0.67449)
75:35 Wednesday, May 21, 1997
Plot of COUNT*LOG CONC. Symbol used is ’0’,
Plot of PRED*LOG_TONC. Symbol used is ’.’.
COUNT '
1.0
0
0.8 oL 0
0.,



DOSE

NOTE: Due to missi
analysis.

Source
Model
Error

Corrected Total

Source

Class

Dependent Variable:

File:a:tom.out Page 3

0.6 0

".0.
0.4
"o,
0.2 0
5
0.0
-2.8 -2.6 -2.4 -2.2 -2.0 -1.8 -1.6
LOG_CONC

NOTE: 1218 obs had missing values. 1148 obs hidden.

tomato phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Class Level Information
Levels Values

6 0 0.002 0.004 0.008 0.015 0.031
Number of observations in data set = 36

ng values, only 18 observations can be used in this

tomato phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT 1S LFSS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure

RESPONSE
Sum of Mean
DF Squares Square f Value
5 1.51611111 0.30322222 90.97
12 0.04000000 0.00333333
17 1.55611111
R-Square C.v. Root MSE RESPONS
0.974295 10.08962 0.057735 0.
DF Type | SS Mean Square F value

-1.4

57

1997

58

1997

Pr > F
0.0001

€ Mean

572222

Pr > F

File:a:

DOSE
Source

DOSE

tom.out Page &
5 1.51611111 0.30322222 90.97
DF Type 111 SS Mean Square F Velue
5 1.5161111 0.30322222 90.97

tomato phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure

Level of = ----cec---- RESPONSE------~----
DOSE N Mean

0 3 0.93333333 0.05773503
0.002 3 0.86666667 0.05773503
0.004 3 0.70000000 0.10000000
0.008 3 0.50000000 0.00000000
0.015 3 0.30000000 0.00000000
0.031 3 0.13333333 0.05773503

tomato phytotoxicity
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

15:35 Wednesday, May 21,

General Linear Models Procedure
Dunnett’s One-tailed T tests for variable: RESPONSE

NOTE: This tests controls the type | experimentwise error for
comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 12 MSE= 0. 003333
Critical Value of Dunnett’s T= 2.502

Minimum Significant Difference= 0.118

Comparisons significant at the 0.05 level are indicated by '***’.

Simul taneous Simul taneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
0.002 - 0 -0.18462 -0.06667 0.05129
0.004 - O -0.35129 -0.23333 -0.11538  *w+
0.008 - 0 -0.55129 -0.43333 -0.31538  #***
0.015 - 0 -0.75129 -0.63333 -0.51538  *e+
0.031 - 0 -0.91795 -0.80000 -0.68205  ***

0.0001
Pr > F
0.0001

59

1997

60

1997
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rorn phytotoxicity

'ile: cor Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
'ROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 1.000 1.345 1.345
2 0.015 1lb ai/A 3 1.000 1.345 1.345
3 0.031 1b ai/A 3 0.967 1.313 1.313
4 0.062 1b ai/A 3 0.867 1.202 1.202
5 0.124 1lb ai/A 3 0.800 1.116 1.116
6 0.25 1b ai/A 3 0.700 0.995 0.995
orn phytotoxicity
ile: cor Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE-2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS . FREEDOM
Form. Con 1.345
0.015 1b ai/A 1.345 0.000 1.78 =1, v=12
0.031 1b ai/A 1.313 0.489 1.87 = 2, v=12
0.062 1b ai/A 1.202 2.189 * 1.90 = 3, v=12
0.124 1b ai/A 1.116 3.500 * 1.92 = 4, v=12
0.25 1b ai/A 0.995 5.345 * 1.93 =5, v=12

= 0.080
>te: df used for table values are approximate when v > 20.

ooy o e 16wl



corn phyto.

Estimated EC Values and Confidence Limits

conc.

Point

EC 1.00 0.0095
EC 5.00 0.0318
EC10.00 0.0603
EC15.00 0.0930
EC50.00 0.5796
EC85.00 3.6127
EC90.00 5.5698
EC95.00 10.5781
EC99.00 35.2276

/ = N iy ~ / );L"/}(}

N AN

NWHEFPFROOOOO

Lower

.0021
.0139
.0365
.0663
.3521
.3771
.8939.
.0337
.3250

Upper
95% Confidence Limits

0.0194
0.0483
0.0813
0.1221
1.6069
28.7012
56.9931
157.6531
1065.1189



nion phytotoxicity

ile: oni Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
ROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con 3 1.000 1.345 1.345
2 0.015 1b ai/A 3 1.000 1.345 1.345
3 0.031 1b ai/A 3 1.000 1.345 1.345
4 0.062 1b ai/A 3 0.867 1.195 1.195
5 0.124 1b ai/A 3 0.767 1.068 1.073
6 0.25 1b ai/A 3 0.767 1.077 1.073
rion phytotoxicity
ile: oni Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Form. Con. 1.345
0.015 1b ai/A 1.345 0.000 1.78 =1, v=12
0.031 1b ai/A 1.345 0.000 1.87 = 2, v=12
0.062 1b ai/A 1.195 1.836 1.90 = 3, v=12
0.124 1b ai/aA 1.073 3.332 * 1.92 = 4, v=12
0.25 1b ai/A 1.073 3.332 * 1.93 = 5, v=12

= 0.100
te: df used for table values are approximate when v > 20.
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wheat phytotoxicity

File: whe Transform: ARC SINE(SQUARE ROOT(Y))
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Form. Con. 3 0.867 1.202 1.202
2 0.015 1b ai/A 3 0.867 1.202 1.202
3 0.031 1b ai/A 3 0.833 1.154 1.154
4 0.062 1b ai/A 3 0.833 1.154 1.154
5 0.124 1b ai/A 3 0.733 1.030 1.030
6 0.25 1b ai/A 3 0.633 0.921 0.921
wheat phytotoxicity ’
File: whe Transform: ARC SINE(SQUARE ROOT (Y))
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. ‘ SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM

s = 0.076
Note: df used for table values are approximate when v > 20.
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MRID No. 440803-14

: DATA EVALUATION RECORD
AQUATIC INVERTEBRATE LIFE CYCLE TEST
GUIDELINE 72-4 (B)

1. HEMICAL,: Fluroxypyr MHE PC Code No,.: 128968
2. TEST MATERIAL: Fluroxypyr 1-Methylheptyl Purity: 95.8%
Ester L
3. CITATION:
Aduthors: H.D. Kirk, J.A. Miller, J.M. Hugo and
A.M. Landre
Title: Evaluation of the Chronic Toxicity of
Fluroxypyr 1l-Methylheptyl Ester to the
. Daphnid, Daphnia magna Straus
Study Completion Date: July 15, 1996
Laboratory: The Toxicology Research Laboratory, The
Dow Chemical Company, Midland, MI
Sponsor: DowElanco, Indianapolis, IN
L r rv R rt ID: DECO-ES-307S
MRID No,: 440803-14
DP Barcode: D231718 and D236845
4. REVIEWED BY: Renee Costellof Biologist
Signature:(:géuﬁég_(:55+Lﬂ9;3 ’ Date: }lZ%\ﬂ}—
S. APPROVED BY: Andy Bryceland, Aquatic Biologist
Signaturf;//////// <:222i2g7 ate: 7//14/47
6. Y PARAMETERS:
Age of Test Organism: <24 hours
Definitive Test Duration: 21 days
Study Method: Flow-Through
Type of Concentrations:- Mean Measured
7. CONCLUSIONS: This study is scientifically sound but does not

fulfill the guideline requirements for a freshwater
invertebrate life:cycle test using Daphnia magna. Testing was

" conducted at above the solubility limit. It is likely that
- there was some undissolved test material in the system, this

was not reported. Also, by placing the samples in
acetonitrile, any suspended particles would have dissolved
and the actual test concentrations to which the organisms
were exposed 1s unknown. - It is likely that the reported
measured concentrations are an overestimate.
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MRID No. 440803-14
Results Synopsis:

NOEC: 60.5 ppb LOEC: -, 109 ppb .. .. MATC: 81.2 ppb

LOEC's for specific effects:
Neonates Produced: 109 ppb
Daphnid Survival: 499 ppb
Growth (length): 174 ppb
ADEQUACY OF THE STUDY:

A. Classification: Supplemental’

B. Rationale: UndiséaivedfpartiCUlétes ﬁot repofted. No
filtration or centrifugation of test material. The
measured concentration do not represent actual exposures.

C. Repairability: May be upgraded with submission of
particulate matter observations. Also, reporting if
filtration was used in the test. '

GUIDELI DEVIATT : Since there is no SEP for a flow-
through daphnid life-cycle test, the SEP for static renewal
tests was used as general guidance in this data review.

1. Dry weights of surﬁi%ing adult daphniﬁs;were not measured
as recommended in the.guidelines.

2. In this study, four replicates each containing 5 daphnids
were used for each treatment level. The guidelines
recommend that 7 test chambers with 1 daphnid each and 3
test ‘chambers with 5 daphnids each be used.

3. The concentration of solvent (acetone) was not the same
in all treatment concentrations. The amount of solvent
(acetone) in the solvent control was :equivalent to the
amount present in ‘the:highest test concentration.

4. The dilution water was "softer" (67 -"'76 mg/l as CaCoO,)
than what the guldellnes recommend (160 to 180 mg/l as
CaC03) . i

5. The authors did not répbft any undissolved test material.
This was expected as the test was conducted at above the
solublllty limit of the material.

6. The authors did not report-if filtration or
-eentrifugation of the.test material occurred. The
measured concentrations likely do- not represent the



MRID No. 440803-14

actual concentrations to which the organisms were

exposed..
10 MISST PURPOSE:
11. MATERIAL METHODS :

A. Test Organisms/Acclimation:

Information

Species Daphﬁia magna
Daphnia magna C
Source In-house culture

Parental Acc¢limation Conditions
Parental stock must be
maintained separately from the
brood culture in dilution. water
and under test conditions.

Daphnid cultures were
maintained under similar
conditions as those used
during the test.

Parental limation Peri

At least 21 days.

Not- reported

Age of Parental Stock

beginning of the acclimation
period. ‘

, 'At least 14 days
At least 10-12 days old at the - R

Food
Synthetic foods (trout chow),’
algae, or synthetic foods in -
combination with alfalfa yeast
and algae. )

Ankistrodesmus convolutus

Food Concentration

5 mg/1 (dry wt.) of synthetic
food or 10
recommended.

cells/l of algae is

20 ml (pér replicate) of
algal suspension twice daily

Were daphnids in good health
during acclimation period?

Yes .

B. Test System:




MRID No.

440803-14

Guideline Criteria

. Reported Information

T w r
Unpolluted well or spring that
has been tested for .
contaminants, or appropriate
reconstituted water
for details).

(see ASTM .

Filtered, sterilized municipal
water that has been tested for
contaminants.

W r T r r . 19.6 - 21.0°C
20°C +2°C. Must not deviate
from 20°C by more than 5°C for
more than 48 hours.
RH 7.0 - 7.7
7.6 to 8.0 is recommended.
Must not deviate by more than
one unit for more than 48
hours.
Total Hardness 61 - 76 mg/l as CaCoO,

160 to 180 mg/l as CaCoO, 1s
recommended.

Di lv n Mean of >76% of saturation
Renewal: must not drop below throughout the test

50% for more than 48 hours. . . :
Flow-through: > 60% throughout

test. -
T v els or mpar nts-
1. Material: Glass, No. 316 1. Glass

stainless steel, or
perfluorocarbon plastics
2. Size: 250 ml with 200 ml
£ill volume is preferred;
100 ml with 80 ml fill
volume is acceptable.

2. 600-mL filled to
approximately 525 mL

Covers . -
Renewal: Test vessels should
be covered with a glass plate.
Flow-through: openings in .
test compartments should be
covered with mesh nylon or

Not reported

stainless steel screen.




MRID No. 440803-14

.‘Guiaelinéaériterié~ﬁ-

" .Reported Information

Type of Dilution System

Must provide reproducible
supply of toxicant.
Intermittent flow proportional
diluters or continuous flow
serial diluters should be
used.

Intermittent-flow proportional
diluter

Flow Rate :
Consistent flow rate of 5-10
vol/24 hours, meter systems
calibrated before study and
checked twice daily during
test period.

6 volume replacements/24 hours

Aeration

‘Dilution water should be
vigorously aerated, but the
test tanks should not be
aerated.

Test vessels were not aerated
during test.

Ph ri . 16 hours light, 8 hours dark
16 hours light, 8 hours dark. : :
Solvents Solvent: acetone

Not to exceed 0.5 mL/1 for
static tests or 0.1 mL/1 for
flow-through tests. Acceptable
solvents are dimethyl
formamide, triethylene glycol,
methanol, acetone and ethanol.

Maximum conc.: 0.1 mL/L

C. Test Design:

Duratio
21 days

Nominal Concentrations
Control (s) and at least 5 test
concentrations; dilution

Dilution water control,
solvent control and 6 nominal
concentrations: 78.0, 130,

factor not greater than 50%.

216, 360, 600, and 1000 ug/L




MRID No. 440803-14

- Guideline Criteria .

Reported Information

Number of Tegst Organigms

22 daphnids/level;

7 test chambers should contain
1 daphnid each, and 3 test
chambers should contain 5
daphnids each. '

5 daphnids/replicate; 4
replicates per treatment and
control

Test organisms randomly or
impartially assigned to test
vessels?

Yes-

Renewal
Parent daphnids in all beakers

must be transferred to
containers with fresh test
solution (< 4 hours old)
times each week (e.g. every
Monday, Wednesday and Friday).

three

N/A

W r Par er M r n

1. Dissolved oxygen must be
measured at each concentration-
at least once a week.

and conductance must be )
measured once a week in one
test concentration and in on
control. .
3. 'Temperature should be
monitored at least hourly-
throughout the test in one
test chamber, and near the
beginning, middle and end of
the test in all test chambers.

2. DpH, -alkalinity, hardness,

1. D.O. and pH were measured
weekly in each replicate
including the controls

Alkalinity, hardness, and
. conductivity were measured
weekly in the controls and
in the highest concen-
tration with surviving
daphnids.
3. Temperature was measured
‘continuously in one
replicate vessel, and
‘weekly in all treatment
and control vessels.

‘Chemical Analysis

Needed if chemical was

volatile, insoluble, or known
to absorb, if precipitate )
formed, if containers were not

steel or glass, or if flow-’
through system was used. ™

Parent compound was measured
in each replicate on Days O,
7, 14, and 21.

Other Applicable Information:

Percent recoveries of the parent

compound, fluroxypyr l-metylhéptyl.ester (fluroxypyr 1-MHE), -in

treatment solutions ranged from-46.5 to 50.5% of nominal values.
The low recoveries are primarily due to fluroxypyr 1-MHE rapidly
hydrolyzing to fluroxypyr acid in water.
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REPQRTED RESULTS:
A. General Results:

MRID No. 440803-14

" Guideline Criteria’"

.UgReppfted Information

Quality assurance and GLP
compliance statements were
included in the report?

Yes

Control Mortality
< 30%

0% in both the - dilution water

Did daphnids in each control °
.produce at least 40 young
after 21 days?

.| and solvent . control

"Yes'

Were any ephippia produced in
any of the controls?

No ephippia observed

Data Endpoints

- Survival of first-generation
daphnids,

- Number of young produced per
female,

- Dry weight (required) and
lerigth (optional) of each
first generation daphnid -
alive at the end of the
test,

- Observations of other
effects or clinical signs.

- Length of surviving first-

- Clinical - observations.

- Survival of first-generation
daphnids,

- Number of young produced per
female,

- Day to first eggs

- Day to first brood

generation daphnids,

Raw data included?

Yes -

Effects Data
Mean
| “Young: per Length
‘Female {mm)
. Control 0/20 (0%) 65 3.72
Solvent -- 0/20 (0%) 78 3.89
Control




MRID No. 440803-14

. - Toxicant | R . =
~ Concentration. | - # dead” | . Mean .. {. Mean
(ug /L) - |- -. daphnids/. |.. ‘Number '- |- Total
STV o N 4.7 rotaks ] Young -per . Length
“Nominal *[" - Mean. [ “(g) " I  Female . | (mm)
[ fMeasured )} - o - b . o i .
78.0 37.7 ll 1/20 (5%) 81 3.98
130 60.5 r470/20 (0%) |~ 83 4.06
216 109 2/20 (10%) ©57° 3.98
360 174 1/20 (5%) © 52° 3.23
600 294 3/20 (15%) 30° 3.43
1000 499 11/20 (55%) 7° 3.06

Significantly different from the pooled controls (p 50.05).
Toxici rvations: None

B. Statistical Results: Analyses were based on mean
response values compared to the pooled control.

doze.
4 (ug/L)
Young per adult Dunnett's test ' 60.5 109
Length Dunnett's test ° | 499 >499
13. VERIFICATIQON QF STATISTICAL RESULTS: Analyses were made

using mean response values compared to the solvent control.

Survival " | williams' test

Young: per adult Dunnett's test

Young/adult/ - Dunnett's test . 109 . 174

reproductive day - '

Length Dunnett's téét ' _: 109. 174
8 .
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MRID No. 440803-14

REVIEWER'S COMMENTS: ‘Statistical analysis was performed on
both the total number of young produced per adult and on the
mean young/adult/reproductive day. The total number of young
produced per adult proved to be a more sensitive analysis
(lower NOEC) than mean young/adult/reproductive day.
Therefore, the reviewer chose the former analysis to
represent the most sensitive.parameter .(reproduction) for
this test. .

This study is scientifically sound but does not fulfill the
guideline requirements for a freshwater invertebrate life-
cycle test using Daphnia magna. Testing was conducted at
above the solubility limit...It is .likely that there was some
undissolved test material in the system, this was not
reported. Also, by placing the samples in acetonitrile, any
suspended particles would have dissolved and the actual test
concentrations to which the organisms were exposed is
unknown. It is likely that the reported measured
concentrations are an overestimate. This study is classified
as Supplemental. '
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WASHINGTON, D.C. 20460
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MEMORANDUM

SUBJECT: Data Evaluation Records for Fluroxypyr (Chemical # 128959) and
Fluroxypyr 1-methylheptyl ester (Chemical # 128968}, ID # 062719-EIL
STARANE F, Case # 060640, Bar Code # 02—34-'/'-‘1'8')

| 77
T 7 o
FROM: F. Nicholas Mastrota 2 W ?Z’MW 7-28-97

Environmental Risk Branch I
Environmental Fate and Effects Division 7507C

THRU: Elizabeth M. Leovey, Chief
Environmental Risk Branch |l -

Environmental Fate and Effects Division 7507C
Vikia

TO: Joanne Miller (23)
Registration Division (7505C)

EFED has completed review of seven ecological effects studies for fluroxypyr
(chemical # 128959) and fluroxypyr 1-methylheptyl ester (chemical # 128968). Two
of these studies were unacceptable for fulfilling guideline requirements. The aquatic
plant study testing the effects of fluroxypyr 1-methylheptyl on Navicula pelliculosa
(Guideline 123-2, MRID 440803-39) is invalid because the solvent control was
contaminated with the test material. This study may be upgraded if the registrant
submits data for the solvent control (if it exists) and these data are judged to be
adequate for data analysis. The study testing the effects of fluroxypyr 1-methylheptyl
on the shell deposition of oysters (Guideline 72-3b, MRID 440803) is supplemental
because suspended insoluble test material was apparent solutions at the three highest
test concentrations. This study cannot be repaired. The other flve studies were
classified as core and fulfil the guideline requirements.

g@_

() Recycled/Recyclable
Printed on paper that contains
; } algast 75% recyded fiber



Summary of Data Reviews

Guideline Study Type Test Species MRID Acceptability
Fluroxypyr
72-3(a) Estuarine/marine Silverside 440803-09 " Core
fish LCq

72-3(b) Estuarine/marine Eastern Oyster 440803-11 Core
mollusk LCsq

72-3(c) Estuarine/marine Grass shrimp | 440803-12 Core
shrimp LCg

Fluroxypyr 1-methylheptyl ester

72-3(a) Estuarine/marine Sheepshead 440803-08 . Core
fish LCqg minnow
72-3(b) Estuarine/marine Eastern oystet 440803-10 | Supplemental
mollusk LCqg,
72-3(c) Estuarine/marine Grass shrimp 440803-13 Core
shrimp LCqq
123-2 Aquatic plant -Freshwater diatom | 440803-39 Invalid
LCs _ (Navicula
pelliculosa)

DER Conclusions

MRID 440803-08: This study is scientifically sound and fulfills the guideline
requirements. The 96-hour LCy, for sheepshead minnow was determined to be
>0.087 ppm (> 100 ppm nominal), which classifies fluroxypyr 1-methylheptyl ester
as practically non-toxic to the sheepshead minnow {i.e., it is non-toxic at its solubility
limit).

MRID 440803-09: This study is scientifically sound and fulfills the guideline
requirements. The 96-hour LC,;, was determined to be 40 ppm, which classifies
fluroxypyr as slightly toxic to the silverside. '

MRID 440803-10: Because insoluble test material was present in the test solutions,
this study is classified as supplemental. The 96-hour EC, for oyster shell deposition
was determined to be 68 ppb, which classifies the test material as very-highly toxic
to the eastern oyster. The NOEC could not be determined due to treatment-related
reductions in shell deposition at all levels. These results may overestimate the toxicity

-~ .
.
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3

of fluroxypyr 1-methylheptyl ester and thus should only be used as part of a
conservative screen of risk to marine/estuarine mollusks.

MRID 440803-11: This study is scientifically sound and fulfills the guideline
requirements. A 96-hour EC,, of 51 ppm classifies fluroxypyr as slightly toxic to the
eastern oyster. The NOEC was 16 ppm.

MRID 440803-12: This study is scientifically sound and fulfills the guideline
requirements. The 96-hour LC,, for grass shrimp was determined to be > 120 ppm,
which classifies fluroxypyr as practically non-toxic to the grass shrimp.

MRID 440803-13: This study is scientifically sound and fulfills the guideline
“requirements. The 96-hour LC,, was determined to be >0.135 ppm (> 100 ppm
nominal), which classifies the 1-methylheptyl ester of fluroxypyr as practically non-
toxic to the grass shrimp (i.e., it is nontoxic at its solubility limit).

MRID 440803-39: This study is not scientifically sound and does not fulfill the
guideline requirements for an algal toxicity test. The solvent control solutions were
contaminated with test material. Negative control data were not included in the
report. THhis data could be upgraded if the negative control data (if it exists) is
submitted to the Agency. :

Please forward copies of the DERs to the registrant as soon as possible. The
information requested for MRID 440803-39 is needed to complete the Section 3
ecological risk assessment. :



MRID No. 440803-08

DATA EVALUATION RECORD
§ 72-3 - ACUTE LC,, TEST WITH AN ESTUARINE/MARINE FISH

1239605
CHEMICAL: Fluroxypyr PC Code No.: 328955

TEST MATERIAL: Fluroxypyr 1l-methylheptyl ester Purity: 95.8%

CITATION:
Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr 1l-Methylheptyl Ester: Acute
Toxicity to the Sheepshead Minnow,
Cyprinodon variegatus

Study Completion Date: January 15, 1996

Laboratory: T.R. Wilbury Laboratories, Inc.,
Marblehead, MA
‘Sponsor: The Dow Chemical Company, Midland, MI

Laboratory Report ID: 707-DO

4.

MRID No.: 440803-08
DP Barcode: D231718

REVIEWED BY: Mark Mossler, M.S. Tox1cologlst
KBN Engineering and Applied Sciences, Inc.

Slgnature.i;//jz/42;/<://ézf;af{ Date: ( /3/437

APPROVED BY: Max Feken, M.S., Environmental Toxicologist,
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STUDY PARAMETERS:

"Age or Size of Test Organism: 25 mm
Definitive Test Duration: 96 hours
Study Method: Flow-through
Type of Concentrations: Mean measured

CONCTUSIONS: This study is scientifically sound and fulfills
the guideline requirements. The 96-hour LC,, for sheepshead
minnow was determined to be >0.087 ppm (>100 ppm nominal),
which classifies fluroxypyr 1- methylheptyl ester as - .
practically non-toxic to the sheepshead minnow, hf it s
nonfo)(l(_ a'l‘ fs so/wb /l{'y /umt) 6-\77 777

Results Synopsis: - ) '

LC¢o: >0.087 -ppm (>100 ppm nominal) 95% C.I.: N/A

NOEC: 0.087 ppm (100 ppm nominal) Probit Slope: N/A

i)
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8. ADEQUACY OF THE STUDY:
A. Classification: Core
B. Rationale: N/A
C. Repairability: N/A

9. GUIDELINE DEVIATIONS: The length range of the control fish
at -test termination was not reported.

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

Species
Preferred species are the
sheepshead minnow (Cyprinodon Cyprinodon variegatus

variegatus) or the Silverside
(Menidia sp.).

Mean Weight

0.5-5 g ‘ 0.24 g

Mean Standard Length ' Mean: 25 mm

Longest not > 2x shortest - Range: Not reported

Supplier Aquatox, Inc., Hot Springs, AR
All fish from same source? Yes

All fish from the same year
class? Yes

B. Source/Acclimation

Acclimation Period Held under conditions similar
Minimum 14 days to testing for one month
Wild caught organisms were
quarantined for 7 days? N/A
Were there signs of disease or
injury? No
2
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If treated for disease,
there no sign of the disease
remaining during the 48 hours
prior to testing?

was

N/A

Feeding
No feeding during the study

Last fed 48 hours prior to
testing

Pretest Mortality .
< 3% mortality 48 hours prior
to testing

No mortality in the 48 hours

prior to testing

C.. Test System

Source of dilution water
Soft reconstituted water or
water from a natural source,

Seawater collected from the.
Atlantic Ocean was adjusted to
a salinity of 11-17 parts per

not dechlorinated tap water thousand. The water was

’ aerated, filtered, and UV
sterilized.

Does water support test

animals without observable Yes

signs of stress?

Salinity

30-34 % salinity, weekly range | 15-16 %

<6 %

Water Temperature
22 + 1 °C

22.1-~-22.8°C

pH

8.0-8.3 for marine-stenochaline
fishes, 7.7-8.0 for estuarine-
euryhaline: fishes, monthly
range < 0.8

7.6-8.0

Disgolved Oxygen

Static: = 60% during 1°° 48 hrs
and = 40% during 2™ 48 hrs,
flow-through: = 60%

>78% saturation during the
test

cor
.t
4
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nformation. .

Test Aquaria
1. Material:
Glass or stainless steel
2. Size:
Volume of 19 L
30 x 60 x 30 cm
3. Fill volume:
"15-30 L of solution

(5 gal) or

Glass

20-L

15 L

Type of Dilution System
Must provide reproducible
supply of toxicant

Intermittent-flow proportional
diluter

Flow Rate

Consistent flow rate of 5-10
vol/24 hours, meter systems
calibrated before study and
checked twice daily during
test period '

7.0 volume replacements/24 hr

Biomass Loading Rate _
Static: = 0.8 g/L at = 17°C,
= 0.5 g/L at > .17°C; flow-

0.034 g/L/day

static tests or 0.1 mL/L for
flow-through tests

through: = 1 g/L/day

Photoperiod

16 hours light, 8 hours dark 16 h light, 8 h dark
Solvents

Not to exceed 0.5 mL/L for Solvent: DMF

Maximum conc.: 0.5 mL/L

D. Test Design

Range Finding Test

If LC;, >100 mg/L with 30 fish,
then no definitive test is
required. ’

Yes; 0.010, 0.10, 1.0, and 10
mg/L. After 96 hours, no
mortality was observed at any
concentration. Insoluble
material was observed at 1.0
and 10 mg/L.
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4 Information.

Nominal Concentrations of
Definitive Test

Control & 5 treatment levels;
dosage should be 60% of the
next highest concentration;
concentrations should be in a
geometric series

Control, solvent control, and
100 mg/L, corrected for purity

Number of Test Organisms _
Minimum 10/level, may be di-
vided among containers

30 fish per treatment level
and controls, 15 per replicate
vessel

Test.organisms randomly or

impartially assigned to test Yes
vessels? '

Biological observations made

every 24 hours? Yes

Water Parameter Measurements
l. Temperature
Measured constantly or, if
water baths are used, every
6 hrs, may not vary > 1°C
2. DO and pH .
Measured at beginning of
test and ever 48 h in the
high, medium, and low doses
and in the control

Temperature measured
continuocusly in one test
chamber and daily in each
chamber

DO and pH measured daily in
each chamber -

Chemical Analysis

Needed if solutions were
aerated, if chemical was
volatile, insoluble, or known
to absorb, if precipitate
formed, if containers were not
steel or glass, or if flow-
through system was used

Solutions were collected from
each replicate at test
initiation, 48 hours after
initiation, and termination.
Alternate replicate samples
were filtered and analyzed by
HPLC. The other replicate

12. REPORTED RESULTS:

A. General Results

sample was stored as back-up.

Quality-—-assurance and GLP
compliance statements were
included in the report?

Yes
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e Tnfornation

Recovery of Chemical

<1%

—

of nominal

Control Mortality

Not more than 10% control
organisms may die or show

abnormal behavior.

No mortality in any group

Raw data included?

Yes

Signs of toxicity (if any)
were described?

No signs of toxicity observed

Mortalit

Nominal
Control <0.025 30 0 0 0 0
Sol. Con. <0.025 30 0 0 0 0
100 0.087 30 0 0 0 0
Other Significant Results: Particulate matter wés observed

in the treatment solution.

B. Statistical Results

Method: Visual interpretation

96-hr LC“:. >0.087 ppm
Probit Slope: N/A

13.

95%
NOEC:

VERIFICATION OF STATISTICAL RESULTS:

C.I.: N/a

0.087 ppm

The lack of mortality

precluded the use of regression analysis to determine the

LCso.

It is apparent that the 96-hour LC,, is greater than

the maximum saltwater solubility of the test material.

4. REVIEWER'S COMMENTS:

The test material was supplied to the
aquaria at a concentration of 100 ppm.

However, the test.

material was reported to be soluble in water only to a

concentration of 100 ppb (at 25°C)*

The authors used solvent

(DMF; 0.5 mL/L) to dissolve the test substance and a high

shedr pump to mix the treatment solution.

It is therefore

apparent that every etfort was made to solubilize the test
Consequently,

material in saltwater.

this study is
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scientifically sound and can be classified as Core. The 96-
hour LC,, for sheepshead minnow was determined to be >100 ppm
(>0.087 ppm mean measured), which classifies the test _
material as practically non-toxic to the sheepshead minnow.

The NOEC was 100 ppm (0.087 ppm mean measured) .
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DATA EVALUATION RECORD
§ 72-3 ~ ACUTE LC,, TEST WITH AN ESTUARINE/MARINE FI8H

CHEMICAL: FluroxXypyr PC Code No.: 128959
TEST MATERIAL: Fluroxypyr Purity: 98.7%
CITATION:

Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr: Acute Toxicity to the
Silverside, Menidia beryllina

Study Completion Date: February 4, 1994

Laboratory: T.R. Wilbury Laboratories, Inc.,
Marblehead, MA
Sponsor: The Dow Chemical Company, Midland, MI

Laboratory Report ID: 199-DO

MRID No.: 440803-09
DP Barcode: D231718

REVIEWED BY: Mark Mossler, M.S., Toxicologist
‘ KBN- Englneerlng and Applied Sciences, Inc.,

81gnature._// ;?Zz/ "ff““&f</ Date: éy//;74:7

APPROVED BY: Max Feken, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc.,

8ignature: 7;2222%52;/’2;Z¢::/,\ Date: 4%4}7//7)7

APPROVED BY: F- Nicholos Mastroto, yilddlite Bioksgist, ERBIL, EFED

Ssignature: ég_ 7%414 %’W Date: 6\/20//97

S8TUDY PARAMETERS'

Age or 8ige of Test Organism° 40 mm
Definitive Test Duration: 96 hours
8tudy Method: Flow-through
Type of Concentrations: Mean measured

CONCLUSION8: This study is scientifically sound and fulfills
the guideline requirements. The 96-hour LCs, was determined
to be 40 ppm, which classifies fluroxypyr as slightly tox1c

to the silverside.

Results S8ynopsis:

LCs: 40 ppm 95% C.I.: 27-47 ppm
NOEC: Not determined Probit Slope: N/A



8. ADEQUACY OF THE_ S8TUDY:

A. Classification: Core
B. Rationale: N/A
c. Rgpairability: N/A

9. GUIDELINE DEVIATIONS:

MRID No. 440803-09

The length range of the control fish

at test termination was not reported.

’

10. SUBMISSION_ PURPOSE:
11. MATERIALS AND METHODS:

A. Test Organisms

Species
Preferred species are the

sheepshead minnow (Cyprinodon
variegatus) or the silverside
(Menidia sp.).

Menidia beryllina

Mean Weight

0.5-5 g '0.39 g
Mean Standard Length . Mean: 40 mm
Longest not > 2x shortest Range: Not reported

Supplier

Aquatic Biosystems, Inc., Fort
Collins, CO

All fish from same source?

Yes

All fish from the same year
class?

Yes, approximately 6.5 to 7.5
months old

B. B8ource/Acclimation

Acclimation Period
Minimum 14 days

to testing for 2.5 months

Held under similar conditions

Wild caught organisms were:
quarantined for 7 days?

N/A
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Were there signs of disease or

prior to testing?

injury? : No
If treated for disease, was
there no sign of the disease
remaining Quring the 48 hours N/A

Feeding
No feeding during the study

Last fed 48 hours prior to
testing

Pretest Mortality
< 3% mortality 48 hours prior
to testing

Less than 3% mortality in the
48 hours prior to testing

C. Test System

Bource of dilution water
Soft reconstituted water or
water from a natural source,

Seawater collected from the

‘Atlantic Ocean was adjusted to

a salinity of 11-17 parts per

<6 %

not dechlorinated tap water thousand. The water was
aerated, filtered, and UV

_ sterilized.

Does water support test

animals without observable Yes

signs of stress?

8alinity _

30-34 % salinity, weekly range

17 %

Water Temperature
22 +1 °C

21.3-22.3°C

pH

fishes, 7.7-8.0 for estuarine-
euryhaline fishes, monthly
range < 0.8

8.0-8.3 . for marine-stenchaline.

7.5-7.9

Dissolved Oxygen .
Static: 2 60% during 1®* 48 hrs

and 2 40% during 2™ 48 hrs,
flow-through: 2> 60%

>97% saturation during the
test

440803-09
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Test Aquaria
1. Material:

Glass or stainless steel
2. Size:
Volume of 19 L (5 gal) or
30 x 60 x 30 cm
Fill volume:
15-30 L of solution

3.

Glass

20-L

15 L

Type of Dilution System

Must provide reproducible
supply of toxicant

Intermittent-flow proportional
diluter

Flow Rate

Consistent flow rate of 5-10
vol/24 hours, meter systems
calibrated before study and
checked twice daily during
test period

5.4 volume replacements/24 hr

Biomass Loading Rate
Static: £ 0.8 g/L at < 17°C,
£ 0.5 g/L at > 17°C; flow-

through: < 1 g/L/day :

0.05 g/L/day

Photoperiod

16 hours light, 8 hours dark 16 h light, 8 h dark
8olvents ' _
Not to exceed 0.5 mL/L for Solvent: none

static tests or 0.1 mL/L for
flow-through tests

Maximum conc.: N/A

D. Test Design

[

Range FPinding Test
If 1Csy >100 mg/L with 30 fish;

then no definitive test is
required.

Test concentrations were
selected based upon 3 tests
which produced mortality of 0%
at .concentrations <100 ppm and
100% at concentrations >100

ppm.
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Nominal Concentrations of -
Definitive Test

Control & 5 treatment levels; Control, 18, 30, 48, 72, and
dosage should be 60% of the 120. mg/L, corrected for purity
next highest concentration; ‘
concentrations should be in a
geometric series

Number of Test Oorganisms 20 fish per treatment or

Minimum 10/level, may be di- control group, 10 per

vided among containers replicate vessel

Test organisms randomly or

impartially assigned to test Yes

vessels?

Biological observations made

every 24 hours? Yes

Water Parameter Measurements Temperature measured at least

l. Temperature every six hours in one test
Measured constantly or, if chamber and daily in each
water baths are used, every | chamber that contained live
6 hrs, may not vary > 1°C fish

2. DO and pH
Measured at beginning of

test and ever 48 h in the DO and pH measured daily in
high, medium, and low doses | each chamber that contained -
and in the control live fish

Chemical Analysis
Needed if solutions were

aerated, if chemical was Solutions collected from
volatile, insoluble, or known pooled replicate samples at
to absorb, if precipitate test initiation, 48 hours
formed, if containers were not | after initiation, and

steel or glass, or if flow- termination were filtered and
through system was used analyzed by HPLC.

12. REPORTED RESULTS:

A. General Results

Quality assurance and GLP
compliance statements were
included in the report?
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r Recovery of Chemical 89-100% of nominal

Control Mortality . o
Not more than 10% control Five percent mortality in the
organisms may die or show control group
abnormal behavior.
Raw data included? Yes
8igns of toxicity (if any) | Yes, signs of toxicity
were described? observed at all treatment
levels
Mortality
Control <1.0 20 0 0 1 1
18 16 20 0 0 o 0
30 27 1L 20 0 0 0 0
48 47 20 o 3 13 16
72 69 20 14 20 20 20
120 120 20 20 20 20 20

Other Significant Results: Signs of toxicity including
erratic swimming and loss of equilibrium were noted in all
treatment groups containing live fish at 72 and 96 hours
after initiation. :

B. 8tatistical Results
Method: Nonlinear interpolation/binomial probability

96-hr LC,,: 40 ppm 95% C.I.: 27-47 ppm
Probit Slope: N/A NOEC: <16 ppnm
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VERIFICATION OF S8TATISTICAL RESULTS:
Method: Binomial probability

96-hr LCs,: 40 ppm 95% C.I.: 27-47 ppm
Probit Slope: N/A NOEC: Not determined

REVIEWER'S8 COMMENTS: This study is scientifically sound,
fulfills the guideline requirements, and can be classified as
Core. The 96-hour LCs;, was determined to be 40 ppm, which
classifies the test material as slightly toxic to the
silverside. The NOEC could not be determined due to
treatment-related effects at all concentrations.



NOTE: THERE WAS CONTROL MORTALITY, BUT AT LEAST ONE
OF THE LOWER CONCENTRATIONS HAD ZERO MORTALITY.
THEREFORE, ABBOTT'’S CORRECTION IS NOT APPLICABLE.

MOSSLER FLUROXYPYR Menidia beryllina 6-2-97
Ak hkhkhkhkhkhkkAAArk kA Ak hkhhkhbhkhk bk hkkhkhhkhhrhAkhdhkhkhkhkhkkkhkhhkhdkhkdrhdhkhhhhkhhds

CONC. NUMBER . NUMBER PERCENT BINOMIAL

EXPOSED DEAD DEAD PROB. (PERCENT)

120 20 20 100 9.536742E-05

69 20 20 100 9.536742E-05
47 20 16 80 .5908966

27 20 0 0 9.536742E-05

16 20 0 0 9.536742E~05

THE BINOMIAL TEST SHOWS THAT 27 AND 47 CAN BE

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 39.5599

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE
PERCENT DEAD IS BETWEEN O AND 100, NEITHER THE MOVING AVERAGE
NOR THE PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.

Khkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhhhkhhkhdddhhdhhhhhkhhhhhhkhkdkdbhhkkbhkhhhhkhkhhkkhhkhkhkhhhkkkkkkk
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DATA EVALUATION RECORD
§ 72-3 - ACUTE EC,, TEST WITH AN ESTUARINE/MARINE MOLLUSK
SHELL DEPOSITION STUDY

CHEMICAL: Fluroxypyr PC Code No.: 128968

.TEST MATERIAL: Fluroxypyr 1-methylheptyl ester PRurity: 95.8%

CITATION:
Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr l-Methylheptyl Ester: Acute
: Flow-Through Mollusc Shell Deposition
Test -

Study Completion Date: January 12, 1996

Laboratory: T.R. Wilbury Laboratories, Inc.,
‘ . B Marblehead, MA
Sponsor: The Dow Chemical Company, Midland, MI

Laboratory Regort ID: 646-DO

7.

. MRID No. : 440803-10
DP_Bar Code: D231718

REVIEWED BY: F. Nicholas Mastrota, ERB II, EFED, EPA

Signature: g:% W | Date: / “RX-9Y7/

- PEER REVIEWED BY: Andrew Bryceland, ERB 11, EFED, EPA

Date:

Signature: —>. 2 - 9 7
STUDY PARAMETERS:

Age or Size of Test Organism: Valve height, 26-40 mm

Definitive Test Duration: 96 hours
Study Method: Flow-through

Type of Concentrations: . Mean measured

"CONCLUSTIONS: Because insoluble test material was present in

the test solutions, this study is classified as'supplemental.
The 96-hour EC,, for oyster shell deposition was determined
to be 68 ppb, which classifies the test material as very
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highly toxic to the eastern oyster. The NOEC could not be
determined due to treatment-related reductions in shell
deposition at all levels. These results may overestimate the
toxicity of fluroxypyr l-methylheptyl ester and thus should
only be used as part of a conservative screen of risk to
marine/estuarine mollusks. ' '

B. Rationale: The three highest test solutions were cloudy
throughout the test, indicating that insoluble test
material was preserit in the water column. This insoluble
material may have contributed to the observed reduction

GUIDELINE DEVIATIONS: Solutions in the test chambers at the
three highest concentrations were cloudy throughout the test,
indicating that insoluble test material was present in the

8. ADEQUACY OF THE STUDY:

A. Classification: Supplemental.
in shell deposition.

C. Repairability: Not repairable.

9.
water column.

- 10. SUBMISSION'PURPOSE: New chemical registration.

MATERIALS AND METHODS:

A, Test Ofganisms

Species

Pieferred species are the
Pacific oyster (Crassostrea
gigas) and the Eastern oyster
. (Crassostrea virginica)

Crassostrea virginica

Mean valve“ﬁeight
25 - 50 mm along the long axis

26 - 40 mm
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Supplier ' P. Cummins Oyster Co.,
Pasadena, MD

Are all oysters from same

source? : Yes
Are all oysters from the same _
year class? o Reported as juvenile

B. Source/Acclimation

Acclimation 'Period _ .
Miniimum 10 days after Acclimated for 10 days prior

collection to testing

Wild caught organisms were
quarantined for 7 days? N/A

Were there signs of disease or
injury? . , ~} No

If treated for disease, ‘was

there no sign of the disease _
remaining during the 48 hours N/A
pPrior to testing?

Amount of peripheral shell

growth removed prior to 3-5 mm
testing

Feeding.during the acclimation | Live marine phytoplankton
Must be fed to avoid stress. added to unfiltered seawater

Prétest Mortality .
<3% mortality 48 hours prior No mortality during the 48
to testing = _ hours prior to testing

C. Test System
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Source of dilution water
Natural unfiltered seawater -
from an uncontaminated source

Unfiltered, aerated seawater
collected from the Atlantic
Ocean

Does water support test

< 6 %

animals without observable Yes -
signs of stress?

Salinity

30-34 % salinity, weekly range

33 %

Water Temperature
15-30° C, consistent in all
test vessels

20.7-21.4°C

PH

7.7-8.0

Dissolved Oxygen
> 60% throughout

>64% of saturation

Total Organic Carbon

throughout the test

Not reported

Test Aguaria
Should be constructed of glass

or stainless steel ’

Glass aquaria were 20-L in
volume containing 15 L of
dilution water

Type of Dilution System

Must provide reproducible
supply of toxicant

Intermittent-flow proportional
diluter '

Flow rate Consistent flow rate

9.8 volume replacements/24 hr

Was the loading of organism-
such that each individual sits
on the bottom with water
flowing freely around it?

Yes

Photoperiod

16 hours light, 8 hours dark

16 hours light, 8 hours dark

Solvents
Not to exceed 0.5 ml/L

-

Maximum conc.: 0.5 mL/L

Solvent: DMF




D. Test Design
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Range Finding Test
If EC,, >100 mg/L with 30

oysters, then no definitive
test is required

Concentrations selected for
the definitive.test were based
on the results of six previous
tests.

Nominal Concentrations of
Definitive Test .
Control & 5 treatment .levels;
each conc. should be 60% of
the next highest conc.;
concentrations should be in a
‘geometric series -

Control, solvent control, 12,
20, 32, 48, and 80 mg/L,
corrected for ‘purity

Number of Test Organisms

level and in each control

Minimum 20 individual per test’

20 oysters per treatment or
control group

Test organisms randomly or

impartially assigned to test Yes
vessels?

>Biological~observations made

every 24 hours? ‘ Yes

Water Parameter Measurements
1. Temperature

one chamber

2. DO and pH
Measured at beginning of
test and every 48 h in the
high, medium, and low doses
and in the control

Measured hourly in at least -

Temperature was measured
continuously in one vessel and’
daily in each chamber.

DO and pH were measured daily
in each chamber. - }
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Was chemical analysis
performed to determine the
concentration of the test
material at the beginning and
end of the test? (Optional)

Replicate solutions were
collected at initiation, 48
hours after initiation, and at
test termination. Half of the
samples were filtered and
analyzed by HPLC, and half

were kept as backup.

12 REPORTED RESULTS:

A. Genéral Results

Quality assurance and GLP
compliance statements were
included in the report?

Yes

Control Mortality

Not more than 10% of control
‘organisms may die or show
abnormal behavior

(@]
o\®

Control Shell Deposition
Must be at least 2 mm

Control - 2.3 mm
Solvent Control - 2.4 mm

Recovery of Chemical

<1% of nominal

Raw data included?

Yes
Signg of toxicity (if any)
were described? Yes

Shell Growth
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Control <0.025 20 0 2.3 --
Sol. Con. | <0.025 20 0 2.4 --
12 | o.0s0 . =20 0 1.4 42
20 0.063 20 0 1.3 46
32 0.094 20 0 0.8 .67
‘a8 | 0.127 20 0 0.7 71
80. 0.167 20 0 0.4 83

‘Based on comparison to the solvent control.

. Other Significant Results: No sublethal effects were noted
in the control or treatment groups. ‘ -

B. Statistical Results

Statistical method: Bonferroni's T-test was used for NOEC
determination and weighted least-squares non-linear
regression was used to determine the EC;, value. Treatment
data were compared to the pooled control.

© 96-hr EC,,: 0.096 ppm . 95% C.I.: 0.051-0.179 ppm
Probit Slope: N/A ‘ NOEC: <0.050 ppm

13. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method for EC,

non-linear regression

'EC;, (95% C.I.)

68 ppb (52 - 90 ppb).

Probit Slope

N/A
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Statistical Method for NOEC Williams' Test

NOEC . Could not be determined

14. REVIEWER'S COMMENTS:

In the definitive test, all nominal concentrations were over
100 times the solubility limit of fluroxypyr 1l-methylheptyl
ester. An excessive amount of test material was apparently added
to the stock solution in order to -achieve test concentrations
near the solubility limit. The stock solution was proportionally
diluted and mixed, and then was passed through a 5-u filters
before entering the test chambers. These filter were apparently
too course to remove all of the insoluble test material because
solutions in test vessels at the three highest concentrations
were cloudy throughout the test. Since oysters are filter
.feeders, the presence of this insoluble material could have
irritated the test organisms and contributed to the observed
reduction of shell déposition.

The analysis of the test material was conducted with water
samples that were filtered with 0.45-u filter. This was likely
sufficient to filter out most of the insoluble material. The
reported test concentrations thus likely reflect only the soluble
portion of the test material in the water column. Since the
oysters were also exposed to insoluble material, the ECs,
calculated based on these measured concentrations is likely to
overestimate the toxicity of dissolved test material.

Because insoluble test material was present in the test
solutions, this study is classified as supplemental. The 96-hour
ECs, for oyster shell deposition was determined to be 68 ppb, -
which classifies the test material as very highly toxic to the
eastern oyster. The NOEC could not be determined due to
‘treatment-related reductions in shell deposition at all levels.
‘"These, results may overestimate  the toxicity of fluroxypyr -1-
methylheptyl ester (i.e., underestimate the ECs,) and thus should
only be used as part of a conservative screen of risk to
marine/eéstuarine mollusks.




Oyster shell depo.

File: oys Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ) ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN

1l Sol. Con. 20 2.350 2.350 2.350
2 50 ppb 20 1.445 1.445 1.445
3 63 ppb 20 1.265 1.265 1.265
4 94 ppb 20 0.820 0.820 0.820
5 127 ppb 20 0.745 0.745 0.745
6 167 ppb 20 0.420 0.420 0.420

Oyster shell depo.

File: oys Transform: NO TRANSFORMATION
. WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS . FREEDOM
Sol. Con. 2.350

50 ppb ©1.445 5.316 * 1.67 = 1, v=114
63 ppb 1.265 6.373 * 1.75 = 2, v=114
94 ppb 0.820 8.987 * 1.77 = 3, v=114
127 ppb 0.745 9.428 * 1.78 = 4, v=114
167 ppb 0.420 11.337 * 1.79 =5, v=114

s = 0.538

Note: d4df used for table values are approximate when v > 20.



File:Azoys.out Page 1

08s

LN=O00RNOWVSWN—

P P i Y

14

CONC
0.000

shell depo.
LOG_CONC

-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103
-1.30103

-1.20066
=1.20066
-1.20066
-1.20066
-1.20066
=1.20056
-1.20066
-1.20066
-1.20066
-1.20066
-1.20066
-1.20066
-1.02687
=1.0268;
-1.02687
-1.02687
-1.02687
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MODEL: COUNT = CO *

- Iter

0.094 -1.02687 1

0.094 -1.02687 1

0.094 -1.02687 1
shell depo.

CONC LOG_CONC REP
0.094 -1.02687 1
0.094 -1.02687 1
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.094 -1.02687 2
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 1
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.127 -0.89620 2
0.167 -0,77728 1
0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 1

, 0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 1
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 -0.77728 2
0.167 - -0.77728 2

shell depo.

=0

0
0.
1
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14:46 Tuesday, June 3, 1997

PROBNORM ((LOG_EC50 - LOG_CONC) / SIGMA)

WEIGHTED REGRESSION

Non-Linear Least Squares Iterative Phase

Dependent Variable COUNT
LOG_EC50
-1.189000
-1.171766
-1.165665

SIGMA

Method: Gauss-Newton

co Weighted SS

0.342000 2.350000 53.378245
0.441239 2.351454 37.238006
0.452703 2.348405 36.159444
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3 .165533 0.452825 2.348444 36.142522
4 -1 165533 0.452825 2.348444 36.142519
5 -1.165533 0.452825 2.348445 36.142519

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT

Source DF Weighted SS Weighted MS

Regression 3 140.90000000 46.96666667

Residual 1117 36.14251916 0.30891042

Uncorrected Total ~ 1120 177.04251916

(Corrected Total) 119 70.69530358

Parameter Estimate Asymptotic Asymptotic 95 X
sStd. Error Confldence Interval

LOG_EC50 -1.165533052 0.06042737306 -1.2852071983 -1.045858@826

NOTE: Convergence criterion met.

Non-Linear Least Squares Summary Statistfcs Dependent Variable COUNT

_ Source OF  Weighted §S Weighted MS
Regression 3 140.90000000 46.96666667
Residual 117, 36.14251916 0.30891042
Uncorrected Total 120 177.04251916 :
‘  (Corrected Total) 119  70.69530358
Parameter Estimate Asymptotic Asymptotic 95 X

std. Error

Confidence Interval

SIGMA  0.452825307 0.07487227761 0.3045635696 0.6011070446
CO  2.348444500 0.18992353036 1.9723080723 2.7245809287
Asymptotic Correlation Matrix

Corr . LOG_EC50 SIGMA co
LOG _EC50 1 -0.667003568 -0.788685766
SI1GMA -0.667003548 0.3719922286

co -0.788685766 0. 3719922286 1

shell depo. 14:46 Tuesday, June 3, 1997
MODEL: COUNT = CO * PROBNORM ((LOG_| EC50 - LOG_CONC) / SIGMA)
SUMMARY OF NONLINEARREGRESSION™
08S CONC LOG_ECS50 . SIGMA co RESID_SS EC50
1 0 -1. f6553 0 45283 2.34844 36.1425 0.068307
go 14:46 Tuesday, June 3, 1997
MODEL: YOUNG = CO * PROBNORM ((LOG ‘EC25 - LOG _CONC) / SIGMA - 0. 67446)
WEIGHTED REGRESSION ~
Non-Linear Least Squares Iterative Phase
Dependent variable COUNT Method. Gauss-Newton

Iter. LOG EC25 SIGMA Co. Weighted SS
‘0 . -1.494000 0.342000 2.350000 .891345

1 -1.520552 0.478203 2.355603 37.720954

2 -1.468972 0.452080 2.348641 36.052922

3 -1.470947 0.452818 2.348434 36.142409

4 -1.470959 0.452825 2.348444 36.142520

5 -1.470959 0.452825 2.348444 36.142519

6 -1.470959 0.452825 2.348445 36.142519

File:A:oys.out Page 4
Lower Upper
LOG EC25 -1.470959194 0.10135412837 -1.6716872435 -1.2702311442
TIGMA  0.452825307 0.07487227761 0.3045435696 0.6011070446
€O  2.34B8444501 0.18992353036 1.9723080723 2.7245809288
Asymptotic Correlqtion Matrix
Corr LOG_EC25 SIGMA co
LOG EC25 1 -0.895926749 -0.655563239
SIGMA -0.895926749 1 0.3719922286
co -0.655563239 0.3719922286
shell de 14:46 Tuesday, June 3
MODEL: YOUNG = CO * PROBNORM ((LOG_EC > - LOG_CONC) / SIGMA - O. 67446)
SUMMARY OF NONLTNEAR REGRESSION
08S CONC LOG_EC25 SIGMA co RESID_SS EC25
1 0 -1.47096 0.45283 2.34844 36.1425 . 0.033810
: shell de 14:46 Tuesday, June 3
MODEL: YOUNG = CO * PROBNORM ({LOG_EC25 - LOG_CONC) / SIGMA - 0. 67446)

COUNT
4.5

4.0

3.5

3.0

2.5

2.0

1.5

Plot of COUNT*LOG CONC. Symbol ‘used is 10’

Plot of PRED*LOG_CONC. Symbol used is ’.’.

0
0

0
0 0 0
0 0 ]
0 0 0
0... 0 0
0o ..... 0 0 0
0 ol 0 0 0

997

1997



COMPARISON OF MEANS FOR NOEL DETERMINATION

File:A:oEs.out pPage S File:A:oys.out Page 6
...... 0 0 TEST IF TREATMENT IS LESS THAN CONTROL
1.0 0 0 seses O 0 0 :
0 g ....g. g General Linear Models Procedure
ERRSUR Level of  cemc-cecne- RESPONSE- - - - - === ==
0 ...0.. 0 DOSE N Mean
0 0 ceens 0
o.s 0 e 0. 0 20 2.35000000 0.66451407
0.05 20 1.44500000 0.34561159
0.063 20 1.26500000 0.59407159
! 0.094 20 0.82000000 0.48297325
; 0.127 20 0.74500000 0.59689989
0.167 20 0.42000000 0.48514783
0.0 0 0 .0 0 shell depo. 14:46 Tuesday, June 3, 1997
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
-1.3 -1.2 -1 -1.0 -0.9 -0.8 -0.7
. ’ General Linear Models Procedure
LOG_CONC
Dunnett’s One-tailed T tests for variable: RESPONSE
NOTE: 565 obs had missing values. 610 obs hidden.
: shell depo. 14:46 Tuesday, June 3, 1997 NOTE: This tests controls the type 1 experimentwise error for .
COMPARISON OF MEANS FOR NOEL DETERMINATION comparisons of all treatments against a control.
TEST IF TREATMENT IS LESS THAN CONTROL
Alpha— 0.05 Confidence= 0.95 df= 114 MSE= 0.289811
General Linear Models Procedure Critical Value of Dunnett’s T= 2.260
Class Level Information Minimum Significant Difference= 0.3847
Class Levels Values Comparisons significant at the 0.05 level are indicated by '***’,
DOSE 6 0 0.05 0.063 0.094 0.127 0.167 Simul taneous Simul taneous
’ Lower Difference Upper
DOSE Confidence Between Confidence
Number of observations in data set = 120 Comparison Limit Means Limit
0.05 -0 -1.2897 -0.9050 -0.5203  www
shell depo. 16:46 Tuesday, June 3, 1997 0.063 - 0 -1.4697 -1.0850 -0.7003  #***
COMPARISON OF MEANS FOR NCEL DETERMINATION 0.09 - 0 -1.9147 -1.5300 =1.1453  #**
TEST IF TREATMENT IS LESS THAN CONTROL 0.127 - 0 -1.9897 -1.6050 -1.2203 bbbl
. 0.167 - 0 -2.3147 -1.9300 -1.5453  wew
General Linear Models Procedure
Dependent Variable: RESPONSE
) Sum of Mean
Source * DF Squares Square F Value Pr>F
Model 5 46.85141667 9.37028333 32.33 0.0001
Error 114 33.03850000 . 0.28981140
Corrected Total 119 79.88991667
R-Square c.v. Root MSE RESPONSE Mean
0.586450 45.84880 0.538341 178167
Source DF Type 1 SS Mean Square F Value Pr>F
DOSE 5 46.85141667 9.37028333 32.33 0.0001
Source DF Type I11 ss Mean Square F Value Pr > F
DOSE 5 46.85141667 9.37028333 32.33 0.0001
- shell de 14:46 Tuesday, June 3, 1997



MRID No. 440803-10

) DATA EVALUATION RECORD
§ 72=-3 - ACUTE EC5, TEST WITH AN ESTUARINE/MARINE MOLLUSK
S8HELL DEPOSITION 8TUDY ’

: : 128968
1. CHEMICAL: Fluroxypyr PC Code No.: 328959

2. TEST MATERIAL: Fluroxypyr l1-methylheptyl ester Purity: 95.8%

3. CITATION:
Axthors: R.L. Boeri, P.L. Kowalski,.and T.J. Ward
itle: Fluroxypyr l1-Methylheptyl Ester: Acute
Flow-Through Mollusc Shell Deposition
Test
: January 12, 1996 :
T.R. Wilbury Laboratories, Inc.,
Marblehead, ‘MA

Study Completion Da
Laborato

: Sponsor: \The Dow Chemical Company, Midland, MI
Laboratory Report ID: 46-DO :

MRID No.: 44%0803-10
DP Barcode:

4. REVIEWED BY: Mark Mossler, M.S., Toxicologist,

ng and Applied Sciences, Inc.,

Signature:. ////W/ Date: o // 7_//"7

APPROVED BY: Max Feken, M.S.,\Toxicologist,
- KBN Engineering ahd Applied Sciences, Inc.,

S8ignature: jﬁégzi?jz// Date: 62/729/9;7

5. APPROVED BY:

8ignature: Date:

6. STUDY PARAMETERS:

Age or 8igze of Test Organism: Valve he\ight, 26-40 mm
Definitive Test Duration: 96 hours

' 8tudy Method: Flow-thro

Type of Concentrations: Mean measuked

7. CONCLUSION8: This study is scientifically sound and fulfills
the guideline requirements. A 96-hour ECs, of
classifies fluroxypyr l-methylheptyl ester as,highly toxic to
the eastern oyster. The NOEC could not be degéfmined.

- very

TN



MRID No. 440803-11

DATA EVALUATION RECORD
§ 72-3 - ACUTE EC;, TEST WITH AN ESTUARINE/MARINE MOLLUSK
SHELL DEPOSITION BTUDY

CHEMICAL: FluroxXypyr PC Code No.: 128959
TEST MATERIAL: Fluroxypyr Purity: 98.7%
CITATION:

Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr: Acute Flow-Through Mollusc
Shell Deposition Test

Study Completion Date: February 3, 1994

Laboratory: T.R. Wilbury Laboratories, Inc.,
: Marblehead, MA
- Sponsor: The Dow Chemical Company, Midland, MI

Laboratory Report ID: 198-DO

MRID No.: 440803-11
DP Barcode: D231718

REVIEWED BY: Mark Mossler, M.S., Toxicologist,
' " KBN Engineering and Applied Sciences, Inc.,

8ignature: :///Z/ //M - Date: ///7467

APPROVED BY: Max Feken, M.S., Toxicologist,
KBN Engineering and Applied Sciences, Inc., -

8ignaturé: /;256?57(’ égi;ﬁé;«_,- . Date: é%/¢27//%;;7

APPROVED BY: £ Nicholas Mastrota, ERBIL, EFED

8ignature: OL W W Date: G/30/77

S8TUDY PARAMETERS.

Age or S8ize of Test Organism:. Valve height, 25-33 mm
Definitive Test Duration: 96 hours
8tudy Method: Flow-through -
Type of Concentrations: Mean measured

CONCLUBION8: This study is scientifically sound and fulfills
the. guideline requirements. A 96-hour ECs, of 51 ppm

- classifies fluroxypyr as slightly toxic to the eastern

oyster. The NOEC was 16 ppm.

ADEQUACY OF THE STUDY:

A. Classification: Core.




‘B. Rationale: N/A.

C. Repairability: N/A.
9. GUIDELINE DEVIATIONS:

l10.

S8UBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organisms

MRID No. 440803-11

None noted.

Species
Preferred spec1es are the

Pacific oyster (Crassostrea
gigas) and the Eastern oyster
(Crassostrea virginica)

Crassostrea virginica

Mean valve height

25 - 50 mm along the long axis

25 - 33 mm

yYear class?

Supplier P. Cummins Oyster Co.,
Pasadena, MD

Are all oysters from same

source? : Yes

Are all oysters from the same

Reported as juvenile

B. Source/Acclimation

Acclimation Period
Minimum 10 days after
collection

Acclimated for 13 days prlor
to testing

Wild caught organisms were

prior to testing?

quarantined for 7 days? N/A
Were there 31gns of disease or
injury? No
If treated for disease, was

there no sign of the disease
remaining during the 48 hours N/A




MRID No. 440803-11

Amount of peripheral shell
growth removed prior to

testing

2-3 mm

Feeding during the acclimation

Must be fed to avoid stress.

Live marine phytoplankton
added to unfiltered seawater

Pretest Mortality
<3% mortality 48 hours prlor
to testing

No mortality during the 48
hours prior to testing

C.. Test System

Source of dilution water
Natural unfiltered seawater
from an uncontaminated source

Unfiltered, aerated seawater
collected from the Atlantic
Ocean

Does water support test

<6 %

animals without observable Yes
signs of stress?

Salinity

30-34 % sallnlty, weekly range | 34-35 %

Water Temperature

15-30° C, consistent in all 20.0-22.4°C
test vessels
pH 7.8-8.3

Dissolved Oxygen
2 60% throughout

>89% of saturation
throughout the test

Total Organic Carbon

Not reported

Test Aquaria
Should be constructed of glass
or stainless steel’

Glass aquaria were 20-L in
volume containing 15 L of
dilution water

Type of Dilution System
Must provide reproducible
supply of toxicant

Intermittent-flow proportional
diluter

Flow rate Consistent flow rate

3.8.volume replacements/24 hr




MRID No. 440803-11

was the loading of organism
such that each individual sits
on the bottom with water
"flowing freely around it?

Yes

Photoperiod
16 hours light,

8 hours dark

16 hours light, 8 hours dark

Solvents .
Not to exceed 0.5 ml/L

Solvent: none
Maximum conc.:

N/A

D. Test Design

Range Finding Test

If ECs >100 mg/L with 30
oysters, then no definitive
test is required

No preliminary tests were
conducted.

Nominal Concentrations of
Definitive Test

Control & 5 treatment levels;
each conc. should be 60% of
the next highest conc.;
concentrations should be
geometric series

in a

Control,
110 mg/L,

16, 28, 44, 66, and
corrected for purity

Number of Test Organisms
Minimum 20 individual per test
level and in each control

20 oysters per treatment or
control group

Test organisms randomly or

impartially assigned to test Yes
vessels?

Biological . observations made
every 24 hours? Yes

Water Parameter Measurementeg
l. Temperature

one chamber

2. DO and pH
Measured at beginning of
test-and every 48 h in the
high, medium, and low doses
and in the control

Measured hourly in at least

Temperature was measured
continuously in one vessel and
daily in each chamber.

DO and pH were measured daily
in each chamber.




MRID No. 440803-11

Was chemical analysis
performed to determine the
concentration of the test
material at the beginning and
end of the test? (Optional)

Solutions were collected at
initiation, 48 hours after
initiation, and at test
termination. Samples were
filtered and analyzed by HPLC.

12. REPORTED RESULTS:

A. General Results

Quality assurance and GLP
compliance statements were

Yes

included in the report?

Control Mortality

Not more than 10% of control
organisms may die or show
abnormal behavior

Control Shell Deposition
Must be at least 2 mm

3.0 mm

Recovery of Chemical

93-109% of nominal

Raw data included? Yes
Signs of toxicity (if any)
were described? Yes

Shell Growth

Control <1.(;——_“l 20 0 3.0 -~
16 16 20 0 2.8 7
28 26 20 0 2.2 27
44 45 20 0 2.0 - 33 .
66 — 66 20 0 0.9 70
110 120 20 0 0.4 . 87




MRID No. 440803-11

Other Significant Results: No sublethal effects were noted
in the control or treatment groups.

B. S8tatistical Results
Statistical method: Bonferroni’s T-test for NOEC

determination, weighted least-squares non-linear regression
for the EC;, value

96-hr ECsy: 51 ppm 95% C.I.: 42 - 62 ppnm
Probit Slope: N/A NOEC: 16 ppm

13. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method for EC,,

non-linear regression

ECs,, (95% C.I.)

51 ppm (42 - 62 ppm)

Probit Slope

N/A 2,38 FNH

Statistical ‘Method for NOEC

Williams’ Test

NOEC

16 ppm

14. REVIEWER'8 COMMENTS8: This study is scientifically sound and

can be classified as Core. The 96-hour EC,, for oyster shell
deposition was determined to be 51 ppm, which classifies the
test material as slightly toxic to the eastern oyster.
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File: oys Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP * ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 Control 20 2.965 2.965 2.965
2 16 ppm 20 2.855 2.855 2.855
3 26 ppm 20 2.175 2.175 2.175
4 45 ppm 20 1.970 1.970 1.970
5 66 ppm 20 ‘0.935 : 0.935 0.935
6 120 ppm 20 0.455 . 0.455 0.455

Oyster shell depo.

File: oys Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED: CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FREEDOM
Control 2.965
16 ppm - 2.855 0.555 1.67 =1, v=114
26 ppm 2.175 3.987 * 1.75 = 2, v=114
45 ppn - 1.970 5.022 * 1.77 = 3, v=114
66 ppm 0.935 10.246 * 1.78 = 4, v=114
120 ppm 0.455 12.669 * 1.79 = 5, v=114
3 = 0.627 »

lote: df used for table values are approximate when v > 20.

AOEC = (6ppm
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45 1.65321
45 1.65321
45 1.65321
shell depo.
CONC LOG_CONC
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
45 1.65321
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 - 1.8195
66 1.819564
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
66 1.81954
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918
120 .07918
120 2.07918
120 2.07918
120 2.07918
120 2.07918

shell de

NVNNNNNNINNNN Dt a2 = NNV NINNNNNINN 2t i 2 d A - NIV NN NN NN N —

°

.

" e e 8 e o & 8 s &

|
|
June 3,

.. . o NN .
omowuoNooo-ooouooowoooom&ommomumoouﬂomabwmaomobbmmac

15:00 Tuesday

MODEL: COUNT = CO * PROBNORM ((L G_ECS0 - LOG _CONC) / sfaMa)

Non-Linear Least S
Dependent Variable COU

WEIGHTED REGRESSION

ares 1terative Phase
Method: Gauss-Newton

- Iter LOG_ECS0 1GMA co Wefghted SS
0 1.699000 0 345000 2.925000 .998979

1 1.710188 0.346495 2.976330 34.942640
0.346281 2.976287 - 34.970567

r 1.710026

6 Tuesday, June 3,
Y

1997

1997
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3 1.710026 0.346281 2.976288 34.970562 co 9?6287670 0.18270855858 2.6144402231 3.3381351176
4 1.710026 0.346281 2.976288 34.970562
NOTE: Convergence criterion met.
Asymptotic Correlation Matrix
Non-Linear Least Squares Summary Statistics " Dependent Variable COUNT : Corr LOG_EC25 SIGMA co
Source DF Weighted SS Weighted MS ' LOG _EC25 1 -0.884359047 -0.778842239
. SIGMA -0.884359047 1 0.5906815278
Regression 3 227.10000000 75.70000000 co -0.778842239 0.5906815278
Residual 117 34.97056190 0.298893469 shell 15:00 Tuesday, June 3 1997
Uncorrected Total 120 262.07056190 MODEL: YOUNG = CO * PROBNORM ((LOG EC 5 - LOG CONC) / SlGMA - 0. 67445)
SUMMARY OF NONLTNEAR REGRESSION
(Corrected Total) 119 115.94509210 : .
08S CONC LOG_EC25 'SXGNA co RESID_SS EC25
Parameter Estimate Asymptotic Asymptotlc 95 % 1 0 1.47646 0.34628 2.97629 - . 34.9706 29.9545
. std. Error Confldence Interval - shell d 15:00 Tuesday, June 3
, gpe MODEL: YOUNG = CO * PROBNORM ((LOG EC 5 - LOG_CONC) / SIGMA - 0. 67446)
LOG EC50  1.710025582 0.04311324623 1.6246414145 1.7954097486
SIGMA  0.346281347 0.04490251407 0.2573536017 0.4352090915 Plot of COUNT*LOG_CONC. Synhol used fs ‘0’.
CO 2.976287670 0.18270855858 2.6144402231 3.3381351176 Plot of PRED*LOG_TONC. Symbol used is ’.’.
COUNT !
Asymptotic Correlation Matrix 4.5 0 : - .
corr LOG_ECS0 SIGMA co )
LOG_EC50 1 -0.682380354 -0.804685248
SIGMA -0.682380354 1 0.5906815278
co -0.804685248 0.5906815278 1
shell depo 15:00 Tuesday, June 3, 1997 4.0
MODEL: COUNT = CO * PROBNORM ((LOG ECSO = LOG_CONC) / S'GHA)
SUMMARY OF NONLINEARTREGRESSION™ 0
08S CONC LOG_ECS0 SIGMA co RESID_SS - EC50 ] ,8
1 0 1.71003 0. 34628 2.97629 34.9706 51.2892 3.5
15:00 Tuesday, June 3, 1997 0
MODEL: YOUNG = CO * PROBNORM ((LOG EC 5 - LOG_CONC) / SIGMA - 0. 67446)
WEIGHTED REGRESSION ~ 0 0
Non-Linear Least Squares Iterative Phase 0
Dependent Variable COUNT  Method: Gauss-Newton . 3.00
Iter 0G_EC25 SIGMA co Weighted SS -0
0 1.485000 0.345000 2.925000 37.163321 0 0
1 476468 - 0.346542 2.976335 . 34.938174 cees
2 1.476462 0.346281 2.976287 34.970570 0 ..... ~
3 1.476462 0.346281 2.976288 34.970562 0 - 0
4 1.476462 0.346281 2.976288 34.970562 2.50 ... 0 0
NOTE: Convergence criterion met. : .0 0
0 . 0 0
Non-Linear Least Squares Summary Statistics Dependent Variaeble COUNT 0 . . 0 . 0 0
Source DF  Weighted SS  Weighted MS 2.0 ' . " 0 )
Regression 3 227.10000000 75.70000000 0 oo :
Residual 117 34.97056190 0.29889369 cesn !
Uncorrected Total 120 262.07056190 .8.
(Corrected Total) 119 115.94509210 : 1.5 g 8 g
' 0 ... 0 0
Parameter Estimate Asymptotic Asymptotic 95 X .o
std. Error Confldence Interval 0 g e o
L0G EC25  1.476462276 0.06751322234 1.3427548715 1.6101696806 1.0 g':.. 0

SIGMA  0.346281347 0.04490251407 0.2573536017 0.4352090915 0
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0 .

0 .
0.5 0
0.0 0

1.2 1.4 1.6 1.8
LOG_CONC
NOTE: 916 obs had missing values. 929 obs hidden.
- shell depo.

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

General Linear Models Procedure
Class Level Information

Class Levels values

DOSE 6 016 26:45 66 120

Number of observations in data set = 120

. shell depo.
COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL
General Linear Models Procedure

Dependent Variable: RESPONSE

2.0 2.2

15:00 Tuesday, June 3, 1997

15:00 Tuesday, June 3, 1997

Sum of Mean -
Source DF Squares Square F Value Pr > F
Model . 5 102.9137500 20.5827500 52.43  0.0001
Error 114 44.7495000 0.3925395
Corrected Total M9 147.6632500
R-Square C.v. Root MSE RESPONSE Mean
0.696949 . 33.10593 0.626530 1.892500
Source - DF Type I SS Mean Square F Value Pr > F
DOSE 5 102.9137500 20.5827500 52.43 0.0001
Source DF Type 111 SS Mesn Square F Value Pr > F
DOSE 5 102.9137500 20.5827500 52.43 0.0001
shell depo. 15:00 Tuesday, June 3, 1997

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

General Linear Models Procedure

File:A:oyster.out Page 6

Level of = ~ce--ecce--- RESPONSE=-=-=-=-=~-~--
DOSE N Mean

0 20 2.96500000 .0.60981015
16 20 2.85500000 0.58081159
26 20 2.17500000 0.75594138
45 20 1.97000000 0.52224213
66 20 0.93500000 0.74146015
120 2 0.45500000 0.50207464

shell depo. 15:00 Tuesday, June 3, 1997

COMPARISON OF MEANS FOR NOEL DETERMINATION
TEST IF TREATMENT IS LESS THAN CONTROL

General Linear Models Procedure
Dunnett’s One-tafled T tests for varieble: RESPONSE

NOTE: This tests controls the type I experimentwise error for
comparisons of all treatments against a control.

Alpha= 0.05 Confidence= 0.95 df= 115 MSE= 0.392539
- Critical Value of Dunnett’s T= 2.260
Minimum Significant Differencez 0.4477

Comparisons significant at the 0.05 level are indicated by "f".

Simul taneous ~ Simultaneous
Lower Difference Upper
DOSE Confidence Between Confidence
Comparison Limit Means Limit
16 -0 -0.5577 -0.1100 -0.3377
26 -0 -1.2377 -0.7900 -0.3423  wew
5 -0 -1.4427 -0.9950 -0.5473  wee
66 -0 -2.47T7 -2.0300 -1.5823  *ev
120 - 0 -2.9577 -2.5100

-2.0623  waw
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DATA EVALUATION RECORD
§ 72=-3 - ACUTE LC;, TEST WITH AN ESTUARINE/MARINE S8HRIMP

CHEMICAL: Fluroxypyr PC Code No.: 128959
TEST MATERIAL: Fluroxypyr Purity: 98.7%
CITATION:

Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr: Acute Toxicity to the Grass
Shrimp, Palaemonetes pugio

Study Completlon Date: February 14, 1994

Laboratory: T.R. Wilbury Laboratories, Inc.,
Marblehead, MA-
Sponsor: The Dow Chem1ca1 Company, Mldland MI

Laboratory Report ID: 197-DO

MRID No.: 440803-12
DP Barcode: D231718

REVIEWED BY: Mark Mossler, M.S., Toxicologist,
KBN- Engineering and Applied Sciences, Inc.,’

signature:;';ééégzézfggg%é%éf/ Date:'aﬁ/;7/§7

APPROVED BY: Max Feken, M.S., Toxiéologist,
. KBN Engineering -and Applied Sciences, Inc.,

g8ignature: ﬁ222512%x2’ %22;{2:x—/// Date: ¢a42274§;7
APPROVED BY: F Nicholas Mastwta, EXRBIL, EFED

signature: g;‘j%k%éréko Do Foatbc pate: /2 /97

S8TUDY PARAMETERS:

Age or Bize of Test Organism: Juvenile
Definitive Test Duration: 96 hours
8tudy Method: Flow-through
Type of Concentrations:  Mean measured .

CONCLUBIONS8: This study is scientifically sound and fulfills
the guideline requirements. The 96-hour LCs;, for grass
shrimp was determined to be >120 ppm, which classifies
fluroxypyr as practically non-toxic to the grass shrimp.

ResﬁI%s'Bynopsis:

- LCget >120 ppm : 95% C.I.: N/A
. NOEC: 120 ppm _ Probit Slope: N/A



8. ADEQUACY OF THE 8TUDY:

A. Classgsification: Core
B. Rationale: 'N/A
C. Repairability: N/A

9. GUIDELINE DEVIATIONS:

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organism

MRID No. 440803-12

None noted.

Bpecies

Preferred species are
Mysidopsis bahia, Penaeus
setiferus, P. duorarum, P.
aztecus and Palaemonetes sp.

Palaemonetes pugio

Age
Juvenile, mysids should be <24
hours old

Reported to be juveniles,
average wet weight and length
of control shrimp at the end
of the test were 0.18 g and 26
mm, respectlvely

Ssupplier

Multi Aquaculture Systens,
Amagansett, NY

All shrimp from same source? Yes
All shrimp from the same year
classg? Yes

B. source/Accliﬁation

Acclimation Period
Minimum 10 days

Held under test conditions for

wWilda caught ofganisms were
quarantined for 7 days?

14 days prior to testing

N/A

Were there signs of disease or
injury?

No
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If treated for disease, was
there no sign of the disease
remaining during the 48 hours
prior to testing?

N/A

Feeding
No feeding during the study

and no feeding for 24 hours
before the beginning of the
test if organisms are over
0.5 g each

Not fed during testing

Pretest Mortality
<3% mortality 48 hours prior
to testing

Less than 3% mortality during
the last 48 hours of
acclimation

C. Test 8ystenm

Source of dilution water

Soft reconstituted water or
water from a natural source,
not dechlorinated tap water

Seawater was collected from
the Atlantic Ocean and the
salinity adjusted to 11-17
parts per thousand. The water
was aerated, carbon-filtered,
filtered, and UV sterilized.

Does water support test

haline) - shrimp, 10-17 % for
estuarine (euryhaline) shrimp,
weekly range <6 %

animals without observable Yes
signs of stress?

Salinity . :

30-34 % for marine (steno- 16-17 %

Water Temperature

21.8-22.7°C

22 +1 °C

pH

8.0-8.3 for marine (steno-
haline) shrimp, 7.7-8.0 for
estuarine (euryhaline) shrimp,
monthly range < 0.8

7.5-7.9




MRID No.

Dissolved Oxygen

Static: 2 60% during 1°* 48 hrs
and 2 40% during 2™ 48 hrs,
flow-through: 2 60%

>75% saturation

Test Aquaria
1. Material:

, Glass or stainless steel

2. Size:
19.6 L is acceptable for
organisms >0.5 g (e.g.
pink, white, and brown
shrimp), 3.9 L is
acceptable for smaller
organisms (e.q. my51d or
grass shrimp)

3. Fill volume:
15 L is acceptable for
organisms >0.5 g, 2-3 L is
acceptable for smaller
organisms

Glass

10-L

Type of Dilution System
Must provide reproducible
supply of toxicant

of steck olulion

Continuous flowf_no dilution
needed

Flow Rate

Consistent flow rate of 5-10
vol/24 hours, meter systems
calibrated before study and
checked twice daily during
test period

5.8 volume replacements/24 hr

Biomass lLoading Rate

Static: < 0.8 g/L at < 17°C, <
0.5 g/L at > 17°C; flow-
through: < 1 g/L/day

0.06 g/L/day

Photoperiod

-16 hours light, 8 hours dark 16 h light, 8 h dark
8olvents

Not to exceed 0.5 mL/L for Solvent: none

static tests or 0.1 mL/L for Maximum conc.: N/A

flow-through tests

440803-12




D. Test Design

Range FPinding Test
If LCs, >100 mg/L with 30

shrimp, then no definitive
test is required.

.up to 100 ppm

No mortality after 96 hours of
exposure at concentrations of

Nominal Concentrations of
Definitive Test

Control & 5 treatment levels;
dosage should be 60% of the
next _highest concentration;
concentrations should be in a
geometric series '

Control and 120 mg/L,
corrected for purity

Number of Test Organisms
Minimum 10/level, may be di-
vided among containers

30 shrimp per treatment or
control group, 15 per
replicate vessel

Test organisms randomly or

impartially ass1gned to test Yes
vessels?

Biological observations made

every 24 hours? Yes

Water Parameter Measurements
1. Temperature
Measured constantly or, if
water baths are used, every
6 hrs, may not vary > 1°C
2. DO and pH
Measured at beginning of
test and ever 48 h in the
high, medium, and low doses
and in the control

Temperature measured at least
every 6 hours - in one test
chamber and daily in ‘each
chamber

DO and pH measured daily in
each chamber

Chemical Analysis
Needed if solutions were

.aerated, if chemical was"
volatile, insoluble, or known
to absorb, if precipitate
formed, if containers were not
steel or glass, or if flow-
through system was used

Solutions were collected from
both groups at test
initiation, 48 hours after
initiation, and termination.
The solutions were filtered
and analyzed by HPLC.




MRID No. 440803-12
12. REPORTED RESBULTS:

A. General Results

Quality assurance and GLP
compliance statements were Yes
included in the report?

‘Recovery of Chemical 100%

Control Mortality
Not more than 10% control 3.3%

organisms may die or show
abnormal behavior.

Raw data included? Yes

8igns of toxicity (if any)

were described? Yes
Mortality

Control <1l.0 " 30 0 0 1 1

120 120 JI 30 0 0 0 0

Other Significant Resﬁlts: No sublethal effects were noted.

B. .. Btatistical Results: No statistical analyses were
‘conducted.
96-hr LC,,: >120 ppm 95% C.I.: N/A
Probit Slope: N/A NOEC: 120 ppm
6
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13. VERIFICATION OF STATISTICAL RESULTS:

e —

Binomial Test LCs, (C.I.) N/A
Moving Average Angle

LCs, (95% C.I.) N/A
Probit LC;, (95% C.I.) N/A
Probit Slope N/A
NOEC 120 ppm

14. REVIEWER'8 COMMENT8: This study is scientifically sound,
fulfills the guideline requirements for an acute toxicity
study, and can be classified as Core. The 96-hour LC,, value
of >120 ppm classifies fluroxypyr as practically non-toxic to
the grass shrimp. '
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DATA EVALUATION RECORD
§ 72-3 - ACUTE LC,, TEST WITH AN ESTUARINE/MARINE SHRIMP

_ ' i2596Y
CHEMICAL: Fluroxypyr PC Code No.: 128859

TEST MATERIAL: Fluroxypyr l-methylheptyl ester Purity: 95.8%

CITATION: .
Authors: R.L. Boeri, P.L. Kowalski, and T.J. Ward
Title: Fluroxypyr l1l-Methylheptyl Ester: Acute
.Toxicity to the Grass Shrimp,
Palaemonetes pugio

Study Completion Date: December 7, 1995

Laboratory: T.R. Wilbury Laboratories, Inc.,
Marblehead, MA
Sponsor: The Dow Chemical Company, Midland, MI

Laboratory Report ID: 706-DO

MRID No.: 440803-13
DP_ Barcode: D231718

REVIEWED BY: Mark Mossler, M.S., Toxicologist,
_ KBN' Engineering and Applied Sciences, Inc.,

signature:~ffi222252f%?§%@%é;/ Date: ¢ 7 7/57

APPROVED BY: Max Feken, M.S., Toxicologist;

KBN Engineering and Applied Sciences, Inc.,

signaturg: /%/-,/ %/ pate: [ //7/47

APPROVED BY: £ Nicholos Mistiota, ERBIL, EFED

‘81gnature' & W MMM Date: 7/2/97

8TUDY PARAMETERS:

Age or 8ize of Test Organism: Juvenile
Definitive Test Duration: 96 hours
study Method: Flow-through
Type of Concentrations: -Mean measured

CONCLUSIONS8: This study is scientifically sound and fulfills
the guideline requirements. The 96-hour LCs;, was determined
to be >0.135 ppm (>100 ppm nominal), which classifies the 1-
methylheptyl ester of fluroxypyr -as practically non-toxlc to
the 'grass Shrlmp.ll&,dﬁsnd’bﬂcaf;bsohbdfy/mnf) 777”

Results S8ynopsis: :
LCsp: >0.135 ppm (>100 ppm nominal) 95% C.I.: N/A
NOEC: 0.135 ppm (100 ppm nominal) Probit Slope: N/A



8. ADEQUACY OF THE S8TUDY:

A. Classification: Core
B. Rationale: N/A
C. Repairability:' N/A

9. GUIDELINE DEVIATIONS:

10. SUBMISSION PURPOSE:

11. MATERIALS AND METHODS:

A. Test Organism

AMANL LS LR¥\J e T VOVY Lo

None noted.

Species

Preferred species are
Mysidopsis bahia, Penaeus
setiferus, P. duorarum, P.
aztecus and Palaemonetes sp.

Palaemonetes pugio

Age .
Juvenile, mysids should be <24
hours old

Reported to be juveniles,
average wet weight and length
of control shrimp at the end
of the test were 0.084 g and
29 mm, respectively

Supplier

Aquatic Research Organlsms,
Hampton, NH

All shrimp from same source?

Yes

all shr{mp from the same year
class?

Not specified

B. 8ource/Acclimation

Acclimation Period

Minimum 10 days

Held under test conditions for
14 days prior to testing

Wild caught organisms were

N/A

quarantined for 7 days?
Were there signs of disease or
injury? No




MRID No. 440803-13 .

If treated for disease, was

there no sign of the disease
remaining during the 48 hours N/A
prior to testing?

Feeding

No feeding during the study

and no feeding for 24 hours Not fed 48 hours prior to or
before the beginning of the during testing

test if organisms are over
0.5 g each

Pretest Mortality
<3% mortality 48 hours prior No mortality during the last
to testing 48 hours of acclimation

C. Test Bystem

Source of dilution water Seawater was collected from
Soft. reconstituted water or the Atlantic Ocean and the
water from a natural source, salinity adjusted to 11-17

not dechlorinated tap water parts per thousand. The water

was aerated, carbon-filtered,
filtered, and UV sterilized..

Does water support test

animals without observable Yes
signs of stress?

8alinity

30-34 % for marine (steno- 15-17 %

haline) shrimp, 10-17 % for
estuarine (euryhaline) shrimp,
weekly range <6 %

Water Temperature

22 + 1 °C 22.0-22.8°C
PH : ' |
8.0-8.3 for marine (steno-

haline) shrimp, 7.7-8.0 for 7.4-7.8

estuarine (euryhaline) shrimp,
monthly range < 0.8
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Dissolved Oxygen

"Static: 2 60% during 1°* 48 hrs
and 2 40% during 2™ 48 hrs,
flow-through: = 60%

>75% saturation

Test Aquaria

1. Material:

Glass or stainless steel

2. Size:

' 19.6 L is acceptable for
organisms >0.5 g (e.qg.
pink, white, and brown
shrimp), 3.9 L is
acceptable for smaller
organisms (e.g. mysid or
grass shrimp)

3. Fill volume: ‘

15 L is acceptable for
organisms >0.5 g, 2-3 L is
acceptable for smaller
organisms '

Glass

20-L

Type of Dilution System
Must provide reproducible

supply of toxicant

Intermittent-flow diluter

Flow Rate

Consistent flow rate of 5-10
vol/24 hours, meter systems
calibrated before study and
checked twice daily during
test period

6.7 volume replacements/24 hr

Biomass Loading Rate

Static: < 0.8 g/L at £ 17°C, <
0.5 g/L at > 17°C; flow-
through: £ 1 g/L/day

0.013 g/L/day

Phdtoperiod

16 hours light, 8 hours dark

16 h 1light, 8 h dark

S8olvents

Not to exceed 0.5 mL/L for
static tests or 0.1 mL/L for
flow-through tests

Solvent: DMF
Maximum conc.: 0.5 mL/L

TR VONV I AJ




D. Test Design

MRID No. 440803-13

Range Finding Test

If LCs, >100 mg/L with 30
shrimp, then no definitive
test is required.

‘exposure at concentrations of

No mortality after 96 hours of

0.01, 0.1, 1, and 10 ppm.
Insoluble material was noted
at the 1 and 10 ppm levels.

Nominal Concentrations of
Definitive Test

Control & 5 treatment levels;
dosage should be 60% of the
next highest concentration:;
concentrations should be in a
geometric series

Control and 100 mg/L,
corrected for purity

Number of Test Organisms .
Minimum 10/level, may be di-
vided among containers

30 shrimp per treatment or
control group, 15 per
replicate vessel

Test organisms randomly or

impartially assigned to test Yes
vessels?

Biological observations made

every 24 hours? Yes

Water Parameter Measurements
l. Temperature
Measured constantly or, if
water baths are used, every
6 hrs, may not vary > 1°C
2. DO_and pH
Measured at beginning of
test and ever 48 h in the
. high, medium, and low doses
and in the control

" chamber

Temperature measured at least
every 6 hours in one test
chamber and daily in each

DO and pH measured daily in
each chamber

Chemical Analysis

Needed if solutions were
aerated, if chemical was
volatile, insoluble, or known
to absorb, if precipitate
formed, if containers were not
steel or glass, or if flow-
through system was used

Replicate solutions were
collected at test initiation,
48 hours after initiation, and
termination. Half of the '
samples were filtered and
analyzed by HPLC. The other
half were stored as backup -
samples.




12. REPORTED RESULTS:

A. General Results
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Quality assurance and GLP
compliance statements were
included in the report?

Yes

Recovery of Chemical

<1% of nominal

Control Mortality
Not more than 10% control
organisms may die or show
abnormal behavior.

No mortality in the control
group

Raw data included? Yes
8igns of toxicity (if any)
were described? Yes

Mortality

- Control

- <0.063 " 30 0 0 0 0

100 . 0.135 " 30

0 0 o | .o

Other Significant Results:
in the treatment solution.

B. S8tatistical Results

Particulate matter was observed

Method: -Visual interpretation

96-hr LCs: >0.135 ppm
Probit Slope: 'N/A

95% C.I.:
NOEC:

N/A
0.135 ppn

The -lack of mortality

It is apparent that the 96-hour LC;, is greater than

13. VERTIFICATION OF STATISTICAL RESULTS:
precluded the use of regression analysis to determine the
LCso. '
the.maximum saltwater solubility of the test material.
l14. REVIEWER'S COMMENTS:

aquaria at a concentration of 100 ppm.

The test material was supplied. to the

However, the test

6




MRID No. 440803-13

" material was reported to be soluble in water only to a
concentration of 100 ppb (at 25°C). The authors used solvent
(DMF; 0.5 mL/L) and a high shear pump to mix the treatment
solution. It is therefore apparent that every effort was
made to solubilize the test material in saltwater.
Consequently, this study is scientifically sound and can be
classified as Core. The 96-hour LC;, for grass shrimp was
.determined to be >100 ppm (>0.135 ppm mean measured), which
classifies the test material as practically non-toxic to the

grass shrimp. The NOEC was 100 ppm (0.135 ppm mean
measured) . ‘ '
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DATA EVALUATION RECORD
ALGAE OR DIATOM EC,;, TEST
GUIDELINE 123-2 (TIER II)

12896% TN 7}’

1. CHEMICAL: Fluroxypyr : PC Code No.: 128939
B ( 5 6/20/%7
2. TEST MATERIAL: Fluroxypyr 1—methylhepty1 ester Purity: 95.8%

3. CITATION:
Authors: D.P. Milazzo, A.M. Landre, J.M. Hugo, and
~M.D. Martin
Title: Fluroxypyr 1-Methylheptyl Ester: The
Toxicity to the Freshwater Diatom,
. Navicula pelliculosa
Study Completion Date: June 4, 1996
Laboratory: Environmental Toxicology & Chemistry
Research Laboratory, The Dow Chemical
Company, Midland, MI
Sponsor: DowElanco, Indianapolis, IN
Laboratory Report ID: ES-3075 e
DP Barcode: D231718
MRID No.: 440803-39

4. REVIEWED BY: Mark A. Mossler, M.S., Toxicologist,
KBN Englneerlng and Applied Sciences, Inc.

Bignature: - ‘7,eg;s>éf222?‘ 4 Date: 4&/{Z%é7'

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist,
KBN Engineering and Applied Sciences, Inc.

wminres P Bomalioat o 6](1]73

5. APPROVED BY: F. Nicholas Mostrols, Witllite BivlgisT, ERBIF, £FED

signature: DL' W %ﬁm Date: é/QG_/Q'??

6. - S8TUDY PARAMETERS:

Definitive Test Duration: 120 hours
Type of Concentrations: Initial measured

7. CONCLUSIONS: This study is not scientifically sound and does

not fulfill the guideline requirements for an algal toxicity
tests-

8. ADEQUACY OF THE STUDY:

A. Classification: 1Invalid.

-
N
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MRID No. 440803-39

Rationale: The solvent control solutions were
contaminated with test material. Negative control data
were not included in the report.

Repairability: Yes; if the negative control data exists,
and was inadvertently omitted, the treatment data can be
reanalyzed in comparison with the negative control data.

9. GUIDELINE DEVIATIONS:

1.
2.

3.

The concentration of solvent in the solvent control and
treatment solutions was not specified.

The solvent control solutions were contaminated with test

" material.

Negative control data were not reported.

10. SUBMISSION PURPOSE:

11. MATERIALS ANﬁ METHODS:

A.

Test Organisms

r—_——_———'—
S8pecies )
Skeletonema costatum
Anabaena flos-aquae Navicula pelliculosa
Selenastrum capricornutum '
Navicula pelliculosa

Initial Number of!Cells

3,000 - 10,000 cells/mL 10,000 cells/mL
Nutrients - Algal assay medium with
Standard formula, e.g. 20XAAP silicon and selenium

B. Test S8ysten

S8olvent Acetone

Temperature ' ;
Skeletonema: 20°C 24.4-25.9°C
Others: 24-25°C
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Light Intensity
Anabaena: 2.0 KLux (*15%)

Others: 4.0-5.0 KLux (*15%)

3.2-5.4 KLux

Photoperiod
Skeletonema: _
14 h light, 10 h dark or
16 h 1light, 8 h dark

Continuous -

others: ' Continuous

pH
Skeletonema:
Others: approx.

approx. 8.0

7.5

7.4-8.1

C. Test Design

negative and/or solvent

Dose range i6, 31, 63, 125, 250, and 500
2X or 3X progression ppb

Doses .

at least 5 6

Controls

Solvent (acetone) control

Replicates per dose

3 or more 4
Duration of test
120 hours 120 hours

Daily observations were made?

Counts on days 3, 4, and 5

Method of Observations

Cellular counts

0.25 1lb acid equivalents/acre

Maximum Labeled Rate

12. REPORTED RESULTS:

Initial and 120 h cell

>2X initial count?

densities were measured? Yes'
Control cell count at 120 hr
Yes

TR VOVYO T II




MRID No. 440803-39

Initial chemical

concentrations measured? . Yes
(Ooptional)
Raw data included? Yes

Dose Response

Solvent Control 64.2 : -
15 . 55.9 ' 13

33 51.0 21

75 46.7 27

132 38.4 40

217 . ' 2.6 96

500 0.5 99

‘Inhibition was based upon comparison to the solvent control.

Other Significant Results: The solvent control solutions'
were contaminated with the test material at a concentration
of approximately 21 ppb.

Statistical Results for Cell Density:

Statistical Method: Least squares linear regressioh analysis

and analysis of variance coupled with Dunnett’s test

ECs: 93 -ppb . 95% C.I.: 13-640 ppb
' Probit Slope: N/A NOEC: 132 ppb

13. VERIFICATION OF STATISTICAL RESULTS8: No statistical analyses

were conducted due to the invalidity of the results.

14. REVIEWER'S COMMENTS: In the methods section of the report,
it was stated that a negative control and a solvent control
group were prepared at test initiation. In the analytical
section of the report, the results presented indicated that
there was a negative control group which was analyzed in

- conjunction with the solvent control group. The results of

4
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the analyses indicated that the negative control solutions
were uncontaminated and the solvent control solutions were
contaminated -with test material. 1Ideally, the negative
control group could serve as the control group. used for
comparison in this test since the solvent control group
solutions were contaminated. However, the raw data and means
~ of the negative control group were not presented in the
report. The reviewer questions why these data were omitted,
since the other four aquatic plant reports with the test
material contain the raw and mean data for the negative
control group. Consequently, this study is not
scientifically sound and does not fulfill the guideline
requirements for an algal toxicity test. This study is
categorized as Invalid.




Dowl:lanco
9330 Zionsville Road
Indianapolis. IN 36208-1054

e 5.1997 (//ﬂ DowElanco

Document Processing Desk

Office of Pesticide Programs (7504C)
U.S. Environmental Protection Agency
Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Attention: Joanne I. Miller/PM-23 (7505C)

FLUROXYPYR: PP#6F4772

EPA FILE SYMBOL NUMBER: STARANE* F (62719-EIL)

EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA)

REVISION TO DATA FORMAT DEFICIENCY ON SUBMISSION DATED AUGUST 6, 1996

Enclosed please find three copies of a revised page 4 (Quality Assurance Statement) for study number K-137992-
013. A copy of this revised page was faxed directly to Linda Taylor at the EPA August 7, 1997 per her earlier
request. The study initiation date and the data and draft report audit dates on the original page were incorrect.

This study was originally submitted August 6, 1996 on the Application for New Registration - Section 3, with the
Petition for Permanent Tolerance for Fluroxypyr Methylheptyl Ester (MHE) Residues on Wheat, Barley and OQats.
The assigned MRID is 44080319.

Contents of Submission

Correction Volume No. Study
Revised Page Page ’ Volume 19 Fluroxypyr Methylheptyl Ester: Oral Gavage Teratology
4R 83-3(b) Study in New Zealand White Rabbits
Liberacki, A.B. May 2, 1996
Study ID: K-137992-013 (3 copies)

If you require further information, please contact me at the number listed below or Joyce Armstrong, Registration
Assistant for this product, at (317) 337-4657.

Sincerely,

~

[Ples & f3uc b
Robert F. Bischoff
Regulatory Manager
U.S. Regulatory, Toxicology and

Environmental Chemistry
(317) 337-4686
(317) 337-4649 (FAX)

RFB/jla/caa

Enclosures

* Trademark of DowElanco

Data Sub2 RFB 8-8 ca.doc



THE DOW CHEMICAL COMPANY
STUDY ID: K-137992-013
PAGE 4R

QUALITY ASSURANCE STATEMENT

Compound: FLUROXYPYR METHYLHEPTYL ESTER

Title: FLUROXYPYR METHYLHEPTYL ESTER: ORAL GAVAGE
TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS

This study was examined for conformance with Good Laboratory Practices as published
by the U.S. Environmental Protection Agency. The final report was determined to be an
accurate reflection of the data obtained. The dates of Quality Assurance activities on this

study are listed below.

Study Initiation Date: 31 July 1995

TYPE OF AUDIT:

Preliminary protocol
Final protocol
Protocol, study conduct

Data, and
draft report

Final Report
Report change/revision |

Report change/revision 2

DATE OF AUDIT:
28 July 1995

10 August 1995
31 August 1995

20-25 March 1996
I May 1996
29 July 1996

18 June 1997

v W

K. T. Haut, B. S.
Quality Assurance

Vg N7
’ (Date)

Health and Environmental Research Laboratories
The Dow Chemical Company

1803 Building

Midland, Michigan 48674

DATE FINDINGS REPORTED TO
STUDY DIRECTOR/MANAGEMENT:

28 July 1995

10 August 1995

31 August 1995

25 March 1996
1 May 1996
29 July 1996

18 June 1997



THE DOW CHEMICAL COMPANY
STUDY ID: K-137992-013
PAGE 4R

QUALITY ASSURANCE STATEMENT

Compound: FLUROXYPYR METHYLHEPTYL ESTER

Title: FLUROXYPYR METHYLHEPTYL ESTER: ORAL GAVAGE
TERATOLOGY STUDY IN NEW ZEALLAND WHITE RABBITS

This study was examined for conformance with Good Laboratory Practices as published
by the U.S. Environmental Protection Agency. The final report was determined to be an
accurate reflection-of the data obtained. The dates of Quality Assurance activities on this

study are listed below:.

Study Initiation Date: 31 July 1995

TYPE OF AUDIT: DATE OF AUDIT:
Preliminary protocol 28 July 1995

Final protocol 10 August 1995
Protocol, study conduct 31 August 1995
Data, and

draft report 20-25 March 1996
Final Report 1 May 1996

Report change/revision | 29 July 1996

Report change/revision 2 18 June 1997

\\Z,_ e \\\1‘\&\ < }»w-\s‘ \&C77

K.T. Haut, B. S. 7 (Date)
Quality Assurance

Health and Environmental Research Laboratories
The Dow Chemical Company

1803 Building

Midland, Michigan 48674

DATE FINDINGS REPORTED TO
STUDY DIRECTOR/MANAGEMENT:

28 July 1995

10 August 1995

31 August 1995

25 March 1996
1 May 1996
29 July 1996

18 June 1997
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STUD‘) ID: K-137992-013
PAGE 4R

QUALITY ASSURANCE STATEMENT

Compouhd: FLUROXYPYR METHYLHEPTYL ESTER

Title: FLUROXYPYR METHYLHEPTYL ESTER: ORAL GAVAGE
TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS :

This study was examined for conformance with Good Laboratory Practices as published
by the U.S. Environmental Protection Agency. The final report was determined to be an
accurate reflection of the data obtained. The dates of Quality Assurance activities on this

study are listed below.

Study Initiation Date: 31 July 1995

TYPE OF AUDIT: DATE OF AUDIT:
Preliminary protocol 28 July 1995
Final protocol 10 August 1995

Protocol, study conduct 31 August 1995

Data, and
draft report 20-25 March 1996
Final Report "1 May 1996

Report change/revision 1 29 July 1996
Report change/revision 2 18 June 1997

¥ —/ \nk\ \ < jm-\g‘ S/

K.T. Haut, B.S. " (Date)
Quality Assurance

Health an Environmental Research Laboratories
The Dow Chemical Company

1803 Building

Midland, Michigan 48674

DATE FINDINGS REPORTED TO
STUDY DIRECTOR/MANAGEMENT:;

28 July 1995

10 August 1995

31 August 1995

25 March 1996
1 May 1996
29 July 1996
18 June 1997
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. 419 18th Street (80631-5852)
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March 17, 1997 R - O“\L/ i

Dr. Peter Cauikins, Deputy Director
Registration Division {(7505C) : o / /
Office of Pesticide Programs

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460-0001

Subject: Fluroxypyr-MHE Priority Change from EUP to Section 3
Dear Sir:

As requested, following our discussion of March 14, 1897, Platte Chemical Co.
{Platte) formally requests in writing that your office change Platte’s priority item (as
was originally requested in November 17, 1995) from an EUP for a temporary
tolerance for Fluroxypyr on small grains to a8 Section 3 registration for Fluroxypyr on
small grains. :

As previously described, Platte formed a busingss arrangement with DowElanco to
register fluroxypyr for the small grains herbicide market. Platte has shouldered all
registration data generation costs since that business arrangement was formed in
1995 and will continue to do so. Platte has made and will continue to make
significant financial and administrative investments for the registration and
maintenance of fluroxypyr.

Please note that Platte has, to date, only requested 2 priorities.

The complete submission for fluroxypyr (also referred to as Starane EC) for use on
wheat, barley, and oats was made an August 11, 1996. EPA assigned Starane EC
{end use product) the registration number 62719-EIA and Starane F (technicai
product) the registration number 62719-EIL. The petition number for residue
tolerances of fluroxypyr on wheat, barely, and oats is PP 6F4772.



March 10, 1997 (//ﬂ Dowklanco

Document Processing Desk

Office of Pesticide Programs (7504C)
U. S. Environmental Protection Agency
Room 2664, Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Attention: Ms. Joanne I Miller/PM-23 (7505C)

FLUROXYPYR: PP#6F4772

EPA FILE SYMBOL NUMBER: STARANE F (62719-EIL)

EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA)

CONFIRMATION OF PROJECT RELATIONSHIP WITH PLATTE CHEMICAL COMPANY

FOR STARANE*

Per your request to Bruce Riggle of Platte Chemical, this letter is being faxed to you to confirm
that our partner in the above mentioned project for Starane* products is Platte Chemical Company.
They are responsible in the U.S. for the development and commercialization of these new products
containing fluroxypyr for use on wheat, barley, and oats and certain other end uses. DowElanco
originally submitted a request for new registrations on August 6, 1996 on behalf of Platte
Chemical. It is pertinent to note that Platte Chemical has provided significant funding to complete
the studies required to support the subject registrations.

If you require further information, please contact me at the number listed below or
Ms. Joyce Armstrong, Registration Assistant for this product, at (317) 337-4657.

Sincerely,
[l f Poch <

Robert F. Bischoff

Product Registration Manager

U.S. Negulatory, Toxicology and
Environmental Chemistry

(317) 337-4686

(317) 337-4649 (FAX)

RFB/jla
' Enclosures

cc: Mr. Bruce Riggle, Platte Chemical Company (United Agri Products)
. ' Fax RFB 3-10.doc
*Trademark of DowElanco - o A
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

November 20, 1996

MEMORANDUM:

SUBJECT:

FROM:

TO:

K

New Chemical Screen for Fluroxypyr. Chemistry and Toxicology Data
Requirements. PC Codes 128959 and 128968. Petition # 6F4772 (Wheat, Barley,
and Oats). DP Barcode: D230602

Catherine Eiden, Chemist
atherine Eiden, Chemis C k //‘-\_(/ /C

Registration Section
Risk Characterization and Analysis Branch
Health Effects Division (7509C)

Deborah L. McCall, Acting Team Leader (_\,QQ
Registration Section

Risk Characterization and Analysis Branch

Health Effects Division (7509C)

Dan Kenny, PM-23
Fungicide/Herbicide Branch
Registration Division (7505C)

The following toxicology and residue and product chemistry data, submitted to support a Section
3 registration of the new chemical fluroxypyr for use on wheat, barley, and oats (6F4772) have
been screened for completeness and general acceptability for scientific review:

Guideline No.

81-1

81-2

Toxicology Data MRID #

Acute Oral (End-Use Product) , 44080329
-Acute Dermal (End-Use Product) . 44080330
Acute Inhalation (End-Use l;rociuct) 44080331

Primary Eye Irritation (End-Use Product) 44080332

PR
VAN
. .

‘.

{\J  Recycled/Recyclable :
pY Printed with Soy/Canota Ink on paper that
; ] contalns at least 50% recycled fiber
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81-6 Skin Sensitization (End-Use Product) 44080334

82-1 13-Week Dietary Toxicity Study 44080316
83-2 18-Month Oncogenic/Dietary Study (mice) 44080317
83-3 Teratology Study (rat) 44094901 -
N/A Range Finding Study 44080318
83-3(b) Teratology Study (rabbits) : 44080319
N/A Range Finding Study - 44080320
83-4 2-Generation Reproduction (rats) 44080321
83-5(83-1) 2-Year Chronic Feeding (rats) 44080322
84-2 Mutagenicity ) 44080323
: thru .
44080324
85-1 ' Rat Metabolism 44080327
N/A Review of Mammalian Tokicology 44080329
Guideline No. Product Chemistfv Data - MRID #
Series 61 Product Identity and Composition 44080301/44080304
" (Technical)/(End-Use Product)
Series 62 Analysis and Certification-of Product 44080302/44080305
' Ingredients (Technical)/(End-Use Product) .
Series 63 Physical and Chemical Characteristics ~ 44080303/44080306

" (Technical)/(End-Use Product)

Guideline No. - Residue Chemistry ' - MRID#
171-4(b) — Nature of Residue (Goats) 44080351
171-4(c) Analytical Method (parent + metabolite) 44080352 _

ILV for Analytical Method - 44080353



171-4(d) Analytical Method (parent + metabolite) 44080354

171-4(e) Storage Stability (soil) ‘ 44080355
171-4(k) - . Crop trials: wheat, barley, and oats 44094904,
44080356,
44080357
171-4(1) _ Processing Study: wheat ' 44080358
165-1 Confined Rotational Crops 44080350
N/A - Interpretive Summary of Residue Chenustry Data

All of the data packages listed above meet the basic acceptance criteria outlined in 40 CFR Part
158.340 and Part 158.240. The above studies can be assigned for review. Although the
rotational crop study was conducted at 2.2X, the study passes the screen for review because of
" the low levels of residues detected in rotational crops. An FQPA Summary package was
submitted. A previously submitted 28-day dog feeding study will be used to support the 90-day
chronic feeding study (non-rodent) data requirement (82-1(b)).

Data have been submitted previously under an EUP for this chemical. All of the previously
submitted toxicology data appear to have been reviewed under the EUP request as indicated on
the data matrix sheet submitted with the new chemical screen package. However, it appears from
the data matrix sheet that none of the residue chemistry studies previously submitted have been
reviewed. HED recommends that RD confirm this, and if none of the residue chemistry data
previously submitted have been reviewed, determine whether it should be screened prior to
initiating a full review of this chemical.

cc: RCAB paper and electronic files

POy
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o - UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
SZ ¢ WASHINGTON, D.C. 20460
N PROVEC
OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM

SUBJECT: EFED’s New Chemical Screen for Fluroxypyr acid and Fluroxypyr,
methylheptyl ester (Chemical #s 128959 and 128968; CAS #s 81406-37-3 and
69377-81-7; Case # 060640; DP Barcodes D230603 and D230920)

FROM: Renee Costello, Biologist : MQQ,U
and . ﬁw\u
Stephanie K. Syslo, Environmental Scientist Ww—%

Environmental Risk Characterization Branch
Environmental Fate and Effects Division (7507C)

THRU: Elizabeth M. Leovey, Chief

Environmental Risk Characterization Branch

Environmental Fate and Effects Division (7507 y & //;%
TO: Dan Kenny/Joanne Miller, PM 23

Registration Division (7505C)

ERCB/EFED has screened the environmental fate and ecotoxicology studies provided for the
new Chemical Screen for the methylheptyl ester of Fluroxypyr (Chemical # 128968, Case #
060640) (see attached lists). The information provided to EFED passes the screen and can
be put into full review. The studies provided for screening will be retained in ERCB
pending initiation of the full review. A document that was included in the screen package
(MRID 44080346) describing the analytical method used in the terrestrial field dissipation
studies has been forwarded to BEAD as part of the environmental validation process (see
attached memo).

Summary of Data Reviews

All of the basic ecological effects studies have been submitted, along with estuarine/marine,
plants (both aquatic and te:restrial), and a chronic invertebrate study. Studies using both the
ester ans! the acid forms as the test material were performed. A complete risk assessment
could be performed with these data, provided the data are scientifically valid.

All the environmental fate studies required to support the proposed use (small grains =
Terrestrial Food Crop) have been submitted. Studies were performed using only the ester as
the test material; however, the fate of the fluroxypyr acid (the major metabolite) was well
documented. A complete environmental fate assessment for the small grain use could be
performed with these data, provided the data are scientifically valid.



Background

Flﬁroxypyr, methylheptyl ester (1-methylheptyl(4-amino-3,5-dichloro-6-fluoro-2-
pyridoxyl)acetate; Chemical # 128968) degrades rapidly to fluroxypyr acid (4-amino-3,5-
dichloro-6-fluoro-2-pyridoxyl)acetic acid; Chemical # 128959); both forms are biologically
active. In the documents provided for review, the registrant describes this herbicide as
having a novel mode of action but does not describe it further.

The registrant DowElanco is proposing this chemical for use as a selective postemergence
control of annual and perennial broadleaf weeds in wheat, barley, or oats (small grains not
under-seeded with a legume), fallow cropland, and noncrop areas including industrial sites
and rights-of-way such as electrical power lines, communication lines, pipelines, roadsides
and railroads. It will be formulated as an EC with 26.2% fluroxypyr-MHE

(1.5 Ib fluroxypyr acid equivalent/gal) to be applied at a maximum rate of 0.25 Ib ae/A
applied by either aerial or ground equipment. There is also a registration request for the
technical (98%). :

The following data table summarizes the status of the ecotoxicology studies that were
submitted specifically for this screen (all studies are reviewable):

Guideline number MRID I
72-3 . 44080309
72-3(a) 44080308
72-1(a) 44080307
72-3(c) 44080313
72-3 44080312
.72-3(c) 44080311
72-3(b) 44080310
72-4 44080314
123-2 44080336
122-2 & 122-3 44080337
123-1 . 44080335
123-2 44080340
1232 44080339
123-2 44080338

The following supplemental information was also submitted; these studies are not guideline
requirements:-

™o



MRID Tide

44080341 Evaluation of the phytotoxicity of 4-amino-3,5-dichloro-6-fluoro-2-methoxypyndine to the green algac
Selenasirum capricomutum, Printz

44080315 A review of the toxicity of fluroxypyr herbicide to fish and wildlife

44094902 Phytotoxicity of fluroxypyr MHE and its metabolites fluroxypyr, methoxypyridine, and pyndinol to non-target
terrestrial plants

The -following data table summarizes the status of the environmental fate documents that were
evaluated specifically for this screen.

Guideline MRID Initiate review? Comments
Number : .
161-2 44080342 Reviewable Photodegradation rates of ester and acid
determined
161-3 44080343 Reviewable Photodegradation rates of ester determined
162;3 44080344 Reviewable Degradation rate not defined at 25°C but is defined
at 3°C
162-4 44080345 Reviewable Degradation rate not defined at 25°C but is defined
at 5°C
163-1 44094903 - Reviewable Involves degradates: unusual range of
concentrations
164-1 44080347, " Reviewable Storage stability data is crucial to determination of
44080355 acceptability of data
165-4 44080348 Reviewable Unusual approach to calculation of BCFs
Analytical © 44080346 - Sent to Don Marlow for method validation
method

The following data table summarizes the status of additional environmental fate
requirements based on documents that were previously reviewed by EFED.

Guideline . MRID Acceptability Guidcline Status
- Number ’
161-1 . 40244539 Acceptable Satisfied
1£2-1 40244540 Unacceptable -
42137317, 42730001 Acceptable Satisficd
163-1 40244541, 40244542,
40244543, 40244544 ‘Unacceptable
.——42137319, 42730001 Partially acceptable Data for degradates provided in MRID 44094903 (sce above)
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'SUBJECT:  Fluroxypyr Analytical M’e‘th'od

FROM: Ellzabeth Leovey, Chief A %é
o - Environmental Risk Characterization Branch g , '

Environmental Fate and Effects. Division (7507C)

TO: - Don Marlow, Chief
. Analytical Chemistry Branch
Biological and Economic Analysis Division (7503W)

Attached please find an analytical method for the determination of fluroxypyr acid and

its' degradates in soil (GRM # 93.03). This document was part of .the data package submitted

" by DowElanco as support for their application for.registration of fluroxypyr, methylheptyl ester.

Please evaluate this method as-part of the environmental method validation-process. In addition,

could you please check your records for any evaluation work you may have done on another

DowElanco method for determination of ﬂuroxypyr methylheptyl ester; the method number is
ACR 91.10. Thank you. :

_Attachment: -. _' - N

Moore, M. G. 1996 Detcrmmauon of residues of ﬂuroxypyr ((4- -amino- 3 5-dichloro-6- ﬂuoro 2-oxy acetig
ac1d)pynd1ne) mcthoxypynd1ne((4 amino-3,5-dichloro-6-fluoro-2-methoxy)pyridine), and3 5-dlchlorpyndmol((4-
“ amino-3, 5-dichloro-6-fluoro-2-hydroxy)pyridine) in soil by capillary gas chromatography using mass sélective
detection. Method GRM # 93.03. Laboratory Study Identification GH-C 4170 Unpubhshed study performed and
submiuted by DowElanco Indlanapohs IN. (MRID 44080346) .

Reference:
. Ay

. VanDyke; M.. 1991. Determiﬁadon of -residues of fluroxypyr. methylheptyl ester in soil by gas
chromatography/mass spectrometry. Method # ACR 91.10. Unpublished method of DowElanco.



Dowllinco
Q330 Zionsvilie Rouad
Indianapolis, IN 36203- 10541

308/2E
October 25, 1996

Document Processing Desk (//‘v DOWElanCO

Office of Pesticide Programs (7504C)
U. S. Environmental Protection Agency
Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway
Arlington, VA 22202

Attention: Mr. Daniel C. Kenny (7505C)

FLUROXYPYR MHE
PESTICIDE TOLERANCE PETITION; NOTICE OF FILING - FLUROXYPYR MHE
ON WHEAT, BARLEY AND OATS

Per our discussion, enclosed please find a hard copy and a disc containing the subject
notice of filing to meet the requirements of the new FQPA.

Contents of Submission
e Transmittal document (this letter) _
e Pesticide Tolerance Petition; Notice of Filing
Fluroxypyr MHE on Wheat, Barley and Oats
(1 - 3M HD/Formatted Disk)(WordPerfect 5.1/5.2 formatted)
e Pesticide Tolerance Petition; Notice of Filing
Fluroxypyr MHE on Wheat, Barley and Oats
dated October 25, 1996 (8 pages) (1 copy)

If you require further information, please contact me at the number listed below or
Ms. Joyce Armstrong, Registration Assistant for this product, at (317) 337-4657.

Sincerely, -
Robre 42, 15 S

Robert F. Bischoff

Product Registration Manager

U.S. Regulatory, Toxicology and
Environmental Chemistry

(317)-337-4686

(317) 337-4649 (FAX)
RFB/car
Enclosures

Fluroxypyr Notice of Filing 10-25.doc
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October 17, 1996 (//
N

Document Processing Desk ﬁu DOW&LE&HCO

Office of Pesticide Programs (7504C)

U. S. Environmental Protection Agency

Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway

Arlington, VA 22202

Attention: Mr.Dan Kenny/Team 23 (7505C)

FLUROXYPYR METHYLHEPTYL ESTER (MHE)
-PETITION FOR RESIDUE TOLERANCE ON WHEAT, BARLEY, AND OATS (PP 6F4772)
INFORMATIVE SUMMARY REQUIRED BY THE 1996 FOOD QUALITY PROTECTION ACT (FQPA)

Enclosed please find the subject fluroxypyr MHE informative summary. The format of this
summary is based on the pyridaben time limited tolerance for an emergency exemption that
appeared in the Federal Register on September 17, 1996. We trust that this summary meets the
requirements of the new law.

Contents ofASubmission

e Transmittal document (this letter)

e Informative Summary required by the FQPA of 1996
Petition for Use of Fluroxypyr Methylheptyl Ester (MHE) on Wheat.
Barley, and Oats (PP 6F4772)
dated October 7, 1996 (6 pages) (1 copy)

If you require further information, please contact me at the number lisied below or
Ms. Joyce Armstrong, Registration Assistant for this product. at (317) 337-4657.

Sincerely,

obect S feeel)

Robert F. Bischoff

Product Registration Manager

U.S. Regulatory, Toxicology and
Environmental Chemistry

(317) 337-4686

(317) 337-4649 (FAX)

RFB/car

Enclosures

Fluroxypyr Info Sum Lir 10-16.doc
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INFORMATIVE SUMMARY
REQUIRED BY THE FQPA OF 1996 (//ﬂ Dowklanco

PETITION FOR USE OF FLUROXYPYR METHYLHEPTYL ESTER (MHE)
ON WHEAT, BARLEY, AND OATS (PP 6F4772)

In compliance with Section 408 (d)(2)(A) of the new Food Quality Protection Act, the
following informative summary is intended to support the pesticide petition (PP
6F4772) for use of fluroxypyr MHE on wheat, barley, and oats. Fluroxypyr MHE (the
active ingredient) and fluroxypyr (the acid equivalent) are the common names for 1-
methylheptyl (4-amino-3,5-dichloro-6-fluoro-2-pyrndyloxyl)acetate and (4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxy)acetic acid, respectively. Both the ester and acid forms
of fluroxypyr have biological activity against various weed species. Fluroxypyr MHE
is readily hydrolyzed to the acidic form; it undergoes a rapid hydrolysis to fluroxypyr
in soil/water slurries with observed half-hves on the order of hours. Fluroxypyr is a
nonphenoxy herbicide which induces auxin-type responses in susceptible broadleaf
species. This new active ingredient is being proposed for registration as a post-
emergence broadleaf weed control product on wheat, barley, and oats. In addition.
permanent tolerances for combined residues of fluroxypyr MHE and its only significant
metabolite fluroxypyr, free and conjugated, all expressed as fluroxypyr, in or on wheat.
barley, and oats are being proposed in support of this new registration as follows: 0.5
ppm (grain), 10 ppm (straw and forage), 20 ppm (hay), and 0.5 ppm (aspirated grain
fractions, wheat). Because residues of fluroxypyr MHE or fluroxypyr, free and
conjugated, may occur in animal feeds derived from wheat, barley, and oats, the
following meat and milk tolerances are also being proposed: 0.1 ppm (meat, fat. milk.
and meat byproducts except for kidney) and 0.5 ppm (kidney).

Toxicological Profile

Acute Toxicity. Fluroxypyr MHE has low acute toxicity. The rat oral LD50 is >2000
mg/kg, the rabbit dermal LD30 is >2000 mg/kg, and the rat inhalation LC50 is >1.0
mg/l (1000 mg/cubic meter), the maximum attainable concentration. In addition,
fluroxypyr MHL is not a skin sensitizer in guinea pigs, has no dermal irrit2ticn in
rabbits, and shows mild ocular irritation in rabbits. The end use formulation of
fluroxypyr MHE has a similar low acute toxicity profile.

Subchronic Toxicity. Fluroxypyr MHE showed a NOEL of 1000 mg/ky/day in a 90-
day rat dietary study and a 21-day rabbit dermal study. Ninety day feeding studies with
fluroxypyr showed NOELs of 80 mg/kg/day (Wistar rats), 700 mg/kg/day (Fischer 344
rats), 1342 mg/kg/day (male mice), and 1748 mg/kg/day (female mice). In a 4-week
dietary, range finding study with fluroxypyr in dogs the NOEL was >50 mg/kg/day.



L1VE AJAINIVIZIN LA Y Au AUNJATRITAL RAN B VWML B LAY

October 16, 1996

Teratology and Reproduction. Developmental studies in rats and rabbits were
conducted with both fluroxypyr MHE and fluroxypyr. Studies with fluroxypyr MHE
showed maternal and fetal NOELs of 300 mg/kg/day (rat) and 500 mg/kg/day (rabbit).
Studies with fluroxypyr showed NOAELSs in the rat of 250 mg/kg/day for maternal
effects and 500 mg/kg/day for fetal effects and a NOEL in the rabbit of 250 mg/kg/day
for both maternal and fetal effects. These studies show that fluroxypyr and fluroxypyr
MHE are not teratogenic nor will they interfere with in utero development. Two multi-
generation reproduction studies were conducted with fluroxypyr in rats. The first in
Wistar rats showed no effect on fertility or reproductive performance and had a
NOAEL of 500 mg/kg/day (highest dose tested). The second study in Sprague-Dawley
rats showed a parental NOEL for systemic effects of 100 mg/kg/day in male rats and
500 mg/kg/day in female rats. The NOEL for reproductive effects was 750 mg/kg/day
for males and 1000 mg/kg/day for females (highest dose tested). The NOEL for
.neonatal effects was 500 mg/kg/day.

Chronic Toxicity. Based on chronic testing with fluroxypyr in the mouse, dog, and rat
(two studies), a reference dose (RfD) of 0.8 mg/kg/day is proposed for fluroxypyr and
fluroxypyr MHE. The RfD has incorporated a 100-fold safety factor to the NOEL
found 1n the rat chronic test. NOELs found in the chronic dietary studies are as
follows: 150 mg/kg/day (dog). 300 mg/kg/day (mouse), 80 mg/kg/day (Wistar rats),
100 mg/kg/day (male Fischer 344 rats), and 500 mg/kg/day (female Fischer 344 rats).

Carcinogenicity. Using the Guidelines for Carcinogen Risk Assessment published
September 24, 1986 (51 FR 33992), it is proposed that fluroxypyr and fluroxypyr MHE
be classified as Group E for carcinogenicity (no evidence of carcinogenicity) based on
the results of carcinogenicity studies in two species. There was no evidence of
carcinogenicity in an 18-month mouse feeding study and a 24-month rat feeding study
at all dosages tested. The NOELs shown in the mouse and rat oncogenicity studies
were 1000 and 320 mg/kg/day. respectively. A maximum tolerated dose was achieved
at the top dosage level tested in both of these studies based on excessive renal toxicity.
Thus, the doses tested are adequate for identifying a cancer risk. Accordingly, a cancer
risk assessment 1s not needed.

Mutagenicity. Short term assays for genotoxicity consisting of a bacteria! reerse
mutation assay (Ames test), an in vitro assay for cytogenetic damage using the Chirese
hamster ovary cells, an in vitro chromosomal aberration assay using rat iymphocytes,
and an in vivo cytogenetic assay in the mouse bone marrow (micronucleus test) have
been conducted with fluroxypyr MHE. These studies show a lack of genotoxicity. In
addition, short term assays for genotoxicity consisting of an Ames metabolic activaiion
test, point mutations at the HGPRT-Locus of Chinese hamster ovary cells, in vivo and
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in vitro chromosomal aberrations in the Chinese hamster ovary cells, unscheduled
DNA synthesis in human embryonic cells, and an assay in mouse lymphoma cells have
been conducted with fluroxypyr. The weight of evidence also indicates a lack of

genotoxicity.

Metabolism. Both fluroxypyr and fluroxypyr MHE have been evaluated in rat
metabolism studies. In summary, these studies show that fluroxypyr MHE is rapidly
hydrolyzed and the fate of the hydrolysis products, fluroxypyr and 1-methylheptanol,
are independent of whether they were given as the ester or the acid. Fluroxypyr, per'se,
was extensively absorbed and rapidly excreted principally unchanged in the urine. 1-
-Methylheptanol also was rapidly absorbed and rapidly eliminated. Repeated
admiltieeraiion of fluroxypyr MHE was not associated with accumulation in tissues.

Also, the metabuiiem and pharmacokinetics of methylheptanol are comparable to that
of the methylheptyl portion of fluroxypyr MHE,

Fluroxypyr MHE and Fluroxypvr Bioequivalencv. Administration of fluroxypvr, as
the acid or methylheptyl ester, in a variety of toxicological studies has produced similar
effects. The principal response to sufficiently high dosages, whether administered over
the short-term or, in some cases, over a lifetime, was nephrosis. Fluroxypyr is an
organic acid that is actively excreted into the urine by the kidney. Thus, the target
organ and dose response relationship for fluroxypyr toxicity are entirely consistent with
the data on the toxicokinetics of fluroxypyr. Metabolism studies have shown that
fluroxypyr MHE is rapidly and completely hydrolyzed to fluroxypyr acid and
methylheptanol.

Endocrine Effects. There is no evidence to suggest that fluroxypyr and fluroxypyr
HME-have an effect on any endocrine system.

Aggregate Exposure

Dietary. An over estimation of dietary exposure from use of fluroxypyr MHE on
wheat, barley, oats is determined by basing the TMRC on the conservative assumpiions
that all cereal grain commodities will have tolerance level residues of fluraxypyr and
that 100% of the wheat, barley, and oat crops grown in the U.S. are treated with
fluroxypyr MHE. The TMRC is obtained by multiplying the tolerance residue levels
by the consumption data which estimates the amount of crops and relatsd foodstufre
consumed by various population subgroups. There are no other establislicd U.S.
tolerances or exemption from tolerances for fluroxypyr MHE and no other registerzd
uses for fluroxypyr MHE on food or feed crops in the United States. The use of a
tolerance level and 100% of crop treated clearly results in an overestimate of human:
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exposure and a safety determination for the use of fluroxypyr MHE on wheat, barley,
and oats that is based on a conservative exposure assessment.

Drinking Water and Non-Occupational. Other potential sources of exposure of the
general population to residues of pesticides are residues in drinking water and exposure
from non-occupational sources. Based on the available environmental studies
conducted with fluroxypyr MHE and fluroxypyr wherein the properties of these
materials show little persistence in the soil environment, there is no anticipated
exposure to residues of fluroxypyr MHE and fluroxypyr in drinking water. In addition,
there is no established Maximum Concentration Level for residues of fluroxypyvr MHE —
and fluroxypyr in drinking water. There are no other uses currently registered fgr - -
fluroxypyr MHE and fluroxypyr. The proposed use on wheat, barley, ana-9dls involves
application of fluroxypyr MHE to crops grown in an agﬂCLlr"“‘”b“"”onmem Thus.

the potential for non-occupational exposufé io the ucneral population is not expected to
be significant. 7

Cumulative Effects. The potential for cumulative effects of fluroxypyr MHE and
fluroxypyr and other substances that have a common mechanism of toxicity 1s also
considered. There is no reliable information to indicate that toxic effects produced by
fluroxypyr MHE and fluroxypyr would be cumulative with those of any other pesticide
chemical. Thus it is appropriate to consider only the potential risks of fluroxypyr MHE
- and fluroxypyr in an aggregate exposure assessment.

Safety Determinations

U.S. Population in General. Using the conservative exposure assumptions and the
proposed RfD, the dietary exposure to fluroxypyr MHE usc on wheat, bariey. and oats
will utilize 0.2% of the RfD for the U.S. population. EPA generally has no concern for
exposures below 100% of the RfD because the RfD represents the level at or below
which daily aggregate dietary exposure over a lifetime will not pose appreciable ricks
to human health. Since there are no anticipated residues in drinking water or from
other non-occupational sources and no reliable information exists on cumulative effects
due to common mechanism of toxicity, the aggregate exposure to fluro:: - MHE is
adequately represented by the dietary route. Thus, itis clear that there 1s reasonabic
certainty that no harm will result from aggregate exposure to fluroxypyr MHZ residucs
on wheat, barley, and oats.

Infants and Children. In assessing the potential for additional sensitivity of infants aad
children to residues of fluroxypyr MHE, data from developmental toxicity studies in
rats and rabbits and a 2-generation reproduction study in the rat are considered. The
developmental toxicity studies are designed to evaluate adverse effects on the
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developing organism resulting from pesticide exposure during prenatal development.
Reproduction studies provide information relating to effects from exposure to the
pesticide on the reproductive capability and potential systemic toxicity of mating
animals and on various parameters associated with the well-being of pups.

FFDCA Section 408 provides that EPA may apply an additional safety factor for
infants and children in the case of threshold effects to account for pre- and post-natal
toxicity and the completeness of the database. Based on the current toxicological data
requirements, the database for fluroxypyr MHE relative to pre- and post-natal effects
for children is complete. Further, for fluroxypyr MHE, the NOEL in the chronic
feeding studies which was used to calculate the RfD (0.8 mg/kg/day) is already lower
than the NOELs from the developmental studies in rats and rabbits by a factor of more
than 3.

Concerning the reproduction studies in rats, the pup effects shown at the highest dose
tested (1000 mg/kg/day) were attributed to maternal toxicity. Therefore, it is
concluded that an additional uncertainty factor is not needed and that the RfD at 0.8
mg/kg/day is appropriate for assessing risk to infants and children.

As noted above for the general U.S. population, aggregate exposure for infants and
children will result from the dietary (i.e. not drinking water or non-occupational) route
of exposure. In addition, there 1s no reliable information that shows cumulative effects
based on a common mechanism of toxicity for infants and children. Using the
conservative exposure assumptions previously described. the percent RfD utilized by
the aggregate dietary exposure to residues of fluroxypyr MHE on wheat, barley. and
oats 1s 0.6% for children 1 to 6 years old, the most sensitive population subgroup.
Thus, based on the completeness and reliability of the toxicity data and the
conservative exposure assessment, 1t 1s concluded that there is a rcasonable certainty
that no harm will result to infants and children from aggregate exposure to fluroxypyr
MHE residues on wheat, barley, and oats.

Other Considerations

The metabolism of fluroxypyr MHE in plants (wheat) and animals (goars and poul'ry)
is adequately understood for the purposes of this tolerance. A rotational cron study
showed no carryover of significant fluroxypyr MHE related residues in rz3:2sentati 2
test crops except for cereal grains for which tolerances are being proposea. Magnitude
of residue studies were conducted for wheat, barley, and oats. Residues of fluroxypyc
MHE did not concentrate in process fractions in samples treated at a 7.5X applicaticr.
rate. There is a practical method (GC with MS detection) for measuring levels of
fluroxypyr MHE in or on food with a limit of detection that allows monitoring of food
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with residues at or above the levels set for the proposed tolerances. Fluroxypyr has
been tested through the FDAs Multiresidue Methodology, Protocols C, D. and E. The
results have been published in the FDA Pesticide Analytical Manual, Volume I. There
are no Codex maximum residue levels established for residues of fluroxypyr MHE on
any food or feed crop. :

Conclusion

A permanent tolerance in connection with the FIFRA Section 3 registration for use of
fluroxypyr MHE on wheat, barley, and oats meets the requirements of the new Food
Quality Protection Act and thus should be established.

The undersigned, Robert F. Bischoff, Product Registration Manager, DowElanco, on
behalf of DowElanco agrees that the above summary or any information it contains
may be published as a part of the notice of filing of the petition to be published under
FFDCA Section 408 and as part of a proposed or final regulation issued under the same
Section.

/2o T QT Mﬂ& October 16, 1996

Robert F. Bischoff A Date
Product Registration Manager
DowElanco
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Document Processing Desk (//ﬁ Dowklanco

Office of Pesticide Programs (7504C)
U. S. Environmental Protection Agency
Room 266A, Crystal Mall 2 - _ .
1921 Jefferson Davis Highway
Arlington, VA 22202

Attention:an"cdam—Heyw&féﬁFtamﬁ—éi‘OSG) TQM 23

FLUROXYPYR METHYLHEPTYL ESTER (MHE)
PETITION FOR RESIDUE TOLERANCE ON WHEAT, BARLEY, AND OATS (PP 6F4772)
INFORMATIVE SUMMARY REQUIRED BY THE 1996 FOOD QUALITY PROTECTION ACT (FQPA)

Enclosed please find the subject fluroxypyr MHE informative summary. The format of this
summary is based on the pyridaben time limited tolerance for an emergency exemption that
appeared in the Federal Register on September 17, 1996. We trust that this summary meets the
requirements of the new law.

Contents of Submission

e Transmittal document (this letter)

e Informative Summary required by the FQPA of 1996
Petition for Use of Fluroxypyr Methylheptyl Ester (MHE) on Wheat.
Barley, and Oats (PP 6F4772)
dated October 7, 1996 (6 pages) (1 copy)

If you require further information, please coniact me at the number lisied below or
Ms. Joyce Armstrong, Registration Assistant for this product. at (317) 337-4657.

Sincerely, .
' ¢
Robert F. Bischoff
Product Registration Manager
U.S. Regulatory, Toxicology and
Environmental Chemistry
(317) 337-4686
(317) 337-4649 (FAX)
RFB/car

Enclosures

Fluroxypyr Info Sum Lir 10-16.doc
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INFORMATIVE SUMMARY |
REQUIRED BY THE F(l)P'A OF 1996 (//ﬁ Dowklanco

PETITION FOR USE OF FLUROXYPYR METHYLHEPTYL ESTER (MHE)
ON WHEAT, BARLEY, AND OATS (PP 6F4772)

In compliance with Section 408 (d)(2)(A) of the new Food Quality Protection Act, the
following informative summary is intended to support the pesticide petition (PP
6F4772) for use of fluroxypyr MHE on wheat, barley, and oats. Fluroxypyr MHE (the
active ingredient) and fluroxypyr (the acid equivalent) are the common names for 1-
methylheptyl (4-amino-3,5-dichloro-6-fluoro-2-pynidyloxyl)acetate and (4-amino-3,5-
dichloro-6-fluoro-2-pyndyloxy)acetic acid, respectively.. Both the ester and acid forms
of fluroxypyr have biological activity against various weed species. Fluroxypyr MHE
is readily hydrolyzed to the acidic form; it undergoes a rapid hydrolysis to fluroxypyr
in soil/water slurries with observed half-lives on the order of hours. Fluroxypyr is a
nonphenoxy herbicide which induces auxin-type responses in susceptible broadleaf
species. This new active ingredient is being proposed for registration as a post-
emergence broadleaf weed control product on wheat, barley, and oats. In addition,
permanent tolerances for combined residues of fluroxypyr MHE and its only significant
metabolite fluroxypyr, free and conjugated, all expressed as fluroxypyr, in or on wheat,
barley, and oats are being proposed in support of this new registration as follows: 0.5
ppm (grain), 10 ppm (straw and forage), 20 ppm (hay), and 0.5 ppm (aspirated grain
fractions, wheat). Because residues of fluroxypyr MHE or fluroxypyr, free and
conjugated, may occur in animal feeds denived from wheat, barley, and oats, the
following meat and milk tolerances are also being proposed: 0.1 ppm (meat, fat. milk,
and meat byproducts except for kidney) and 0.5 ppm (kidney).

Toxicological Profile

Acute Toxicity. Fluroxypyr MHE has low acute toxicity. The rat oral LD50 1s >5000
mg/kg, the rabbit dermal LD50 is >2000 mg/kg, and the rat inhalation LC50 is >1.0
mg/l (1000 mg/cubic meter), the maximum attainable concentration. In addition,
fluroxypyr MHE is not a skin sensitizer in guinea pigs, has no dermal irritation in
rabbis, and shows mild ocular irritation in rabbits. The end use formulation of
fluroxypyr MHE has a similar low acute toxicity profile.

Subchronic Toxicity. Fluroxypyr MHE showed a NOEL of 1000 mg/kg/day in a 90-
day rat dietary study and a 21-day rabbit dermal study. Ninety day feeding studies with
fluroxypyr showed NOELs of 80 mg/kg/day (Wistar rats), 700 mg/kg/day (Fischer 244
rats), 1342 mg/kg/day (male mice), and 1748 mg/kg/day (female mice). In a 4-week
dietary, range finding study with fluroxypyr in dogs the NOEL was >50 mg/kg/day.

-y
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Teratology and Reproduction. Developmental studies in rats and rabbits were
conducted with both fluroxypyr MHE and fluroxypyr. Studies with fluroxypyr MHE
showed maternal and fetal NOELs of 300 mg/kg/day (rat) and 500 mg/kg/day (rabbit).
Studies with fluroxypyr showed NOAELSs in the rat of 250 mg/kg/day for maternal
effects and 500 mg/kg/day for fetal effects and a NOEL in the rabbit of 250 mg/kg/day
for both maternal and fetal effects. These studies show that fluroxypyr and fluroxypyr
MHE are not teratogenic nor will they interfere with in utero development. Two multi-
generation reproduction studies were conducted with fluroxypyr in rats. The first in
Wistar rats showed no effect on fertility or reproductive performance and had a
NOAEL of 500 mg/kg/day (highest dose tested). The second study in Sprague-Dawley
rats showed a parental NOEL for systemic effects of 100 mg/kg/day in male rats and
500 mg/kg/day in female rats. The NOEL for reproductive effects was 750 mg/kg/day
for males and 1000 mg/kg/day for females (highest dose tested). The NOEL for
neonatal effects was 500 mg/kg/day.

Chronic Toxicity. Based on chronic testing with fluroxypyr in the mouse, dog, and rat
(two studies), a reference dose (RfD) of 0.8 mg/kg/day 1s proposed for fluroxypyr and
fluroxypyr MHE. The RfD has incorporated a 100-fold safety factor to the NOEL
found 1n the rat chronic test. NOELSs found in the chronic dietary studies are as
follows: 150 mg/kg/day (dog), 300 mg/kg/day (mouse), 80 mg/kg/day (Wistar rats),
100 mg/kg/day (male Fischer 344 rats), and 500 mg/kg/day (female Fischer 344 rats).

Carcinogenicity. Using the Guidelines for Carcinogen Risk Assessment published
September 24, 1986 (51 FR 33992), it is proposed that fluroxypyr and fluroxypyr MHE
be classified as Group E for carcinogenicity (no evidence of carcinogenicity) based on
the results of carcinogenicity studies in two species. There was no evidence of
carcinogenicity in an 18-month mouse feeding study and a 24-month rat feeding study
at all dosages tested. The NOELs shown in the mouse and rat oncogenicity studies
were 1000 and 320 mg/kg/day, respectively. A maximum tolerated dose.was achieved
at the top dosage level tested in both of these studies based on excessive renal toxicity.
Thus, the doses tested are adequate for identifying a cancer risk. Accordingly, a cancer
risk assessment is not needed.

Mutagenicity. Short term assays for genotoxicity consisting of a bacterial raverse
mutation assay (Ames test), an in vitro assay for cytogenetic damage us'vg the Chinese
hamster ovary cells, an in vitro chromosomal aberration assay using rat lymphocytes,
and an in vivo cytogenetic assay in the mouse bone marrow (micronucleus tes.) have
been conducted with fluroxypyr MHE. These studies show a lack of genotoxicity. In
addition, short term assays for genotoxicity consisting of an Ames metabolic activation
test, point mutations at the HGPRT-Locus of Chinese hamster ovary cells, in vivo apd
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in vitro chromosomal aberrations in the Chinese hamster ovary cells, unscheduled
DNA synthesis in human embryonic cells, and an assay in mouse lymphoma cells have
been conducted with fluroxypyr. The weight of evidence also indicates a lack of

genotoxicity.

Metabolism. Both fluroxypyr and fluroxypyr MHE have been evaluated in rat
metabolism studies. In summary, these studies show that fluroxypyr MHE is rapidly
hydrolyzed and the fate of the hydrolysis products, fluroxypyr and I-methylheptanol,
are independent of whether they were given as the ester or the acid. Fluroxypyr, per se,
was extensively absorbed and rapidly excreted principally unchanged in the urine. 1-
Methylheptanol also was rapidly absorbed and rapidly eliminated. Repeated
administration of fluroxypyr MHE was not associated with accumulation in tissues.
Also, the metabolism and pharmacokinetics.of methylheptanol are comparable to that
of the methylheptyl portion of fluroxypyr MHE.

Fluroxypvr MHE and Fluroxvpvr Bioequivalency. Administration of fluroxypyvr, as
the acid or methylhepty! ester, in a variety of toxicological studies has produced similar
effects. The principal response to sufficiently high dosages, whether administered over
the short-term or, in some cases, over a lifetime, was nephrosis. Fluroxypyr is an
organic acid that is actively excreted into the urine by the kidney. Thus, the target
organ and dose response relationship for fluroxypyr toxicity are entirely consistent with
the data on the toxicokinetics of fluroxypyr. Metabolism studies have shown that
fluroxypyr MHE is rapidly and completely hydrolvzed to fluroxypvr acid and
methylheptanol.

Endocrine Effects. There is no evidence to suggest that fluroxypyr and fluroxvpyr
HME have an effect on any endocrine system.

Aggregate Exposure

Dietary. An over estimation of dietary exposure from use of fluroxypyr MHE on
wheat, barley, oats is determined by basing the TMRC on the conservative assump-ions
that all cereal grain commodities will have tolerance level residues of fluroxypyr and
that 100% of the wheat, barley, and oat crops grown in the U.S. are trcated with
fluroxypyr MHE. The TMRC is obtained by multiplying the tolerance residu= levels
by the consumption data which estimates the amount of crops and related Jvudstuffs
consumed by various population subgroups. There are no other established U.S.
tolerances or exemption from tolerances for fluroxvpyr MHE and no other registered
uses for fluroxypyr MHE on food or feed crops in the United States. The use of a

tolerance level and 100% of crop treated clearly results in an overestimate of human
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exposure and a safety determination for the use of fluroxypyr MHE on wheat, barley,
and oats that 1s based on a conservative exposure assessment.

Drinking Water and Non-Occupational. Other potential .sour.ces.of exposure of the
general population to residues of pesticides are residues in d_nnkmg water apd exposure
from non-occupational sources. Based on the available enwronmenlgl studies
conducted with fluroxypyr MHE and fluroxypyr wherein the propertles. o'fthese
maerials show little persistence in the soil environment, therq 1S no anticipated B
exposure to residues of fluroxypyr MHE and fluroxypyr in drinking water. In addition,
there 1s no established Maximum Concentration Level for residues of fluroxypyr MHE
and fluroxypyr in drinking water. There are no other uses currently registered for
fluroxypyr MHE and fluroxypyr. The proposed use on wheat, barle}', and oats involves
application of fluroxypyr MHE to crops grown in an agriculture environment. Thus,
the potential for non-occupational exposure to the general population is not expected 1o
be significant.

Cumulative Effects. The potential for cumulative effects of fluroxypyr 'MHE. and
fluroxypyr and other substances that have a common mechanism of toxicity is also
considered. There is no reliable information to indicate that toxic effects produced by
fluroxypyr MHE and fluroxypyr would be cumulative with those of any other pesticide
chemical. Thus it is appropriate to consider only the potential risks of fluroxypvr MHE
and fluroxypyr in an aggregate exposure assessment.

Safety Determinations

.--u.S. Population in General. Using the conservative exposure assumptions and the
proposed R{D, the dietary exposure 10 fluroxypyr MHE use on wheat, barley. and oats
will utilize 0.2% of the RfD for the U.S. population. EPA generally has no concern for
exposures below 100% of the RfD because the RfD represents the level at or below
which daily aggregate dietary exposure over a lifetime will not pose appreciable risks
to human health. Since there are no anticipated residues in drinking water or from
other non-occupational sources and no reliable information exists on cumulative effves
due 10 common mechanism of toxicity, the aggregate exposure to fluroxypyr MHE i3
adequately represented by the dietary route. Thus, it is clear that there s reasonable
certainty that no harm will result from aggregate exposure to fluroxypyr ML residucs
on wheat, barley, and oats.

Infants-and Children. In assessing the potential for additional sensitivity oS infants and
_ ——children to residues of fluroxypyr MHE, data from developmental toxicity studies in
T rats and rabbits and a 2-generation reproduction study in the rat are considered. The
developmental toxicity studies are designed to evaluate adverse effects on the
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developing organism resulting from pesticide exposure during prenatal development.
Reproduction studies provide information relating to effects from exposure to the
pesticide on the reproductive capability and potential systemic toxicity of mating
animals and on various parameters associated with the well-being of pups.

FFDCA Section 408 provides that EPA may apply an additional safety factor for
infants and children in the case of threshold effects to account for pre- and post-nata!
toxicity and the completeness of the database. Based on the current toxicological data
requirements, the database for fluroxypyr MHE relative to pre- and post-natai effects
for children is complete.  Further, for fluroxypyr MHE, the NOEL in the chronic
feeding studies which was used to calculate the RfD (0.8 mg/kg/day) is already lower
than the NOELs from the developmental studies in rats and rabbiis by a factor of more
than 3.

Concemning the reproduction studies in rats, the pup effects shown at the highest dose
tested (1000 mg/kg/day) were attributed to maternal toxicity. Therefore, it is
concluded that an additional unceriainty factor i3 not needed and that the RfD at 0.8
mg/kg/day is dppropriate for assessing risk o infants and children.

As noted above for the gencrat ;. S. opl.lauOn aggregate exposure for infants and
children will result from the dietary {i.e. fio} g"nkmg water or non-occupational) route
of exposure. In addition, there is no reliable mformam}r that shows cumulative effects
based on a common mechanism of toxicity for infants and - Prape ] Ising the
conservative exposure assumptions previously descnbed the per c.ent«ll@ UL]W»(M»&'
the aggregate dietary exposure to residues of flure: XYpyr WHE on whea, ﬂr|‘6y-‘.,_,\\
oats is 0.6% for children 1 to 6 years old. the most sensitive population subgroup. T
Thus, based on the completeness and retiability of the toxicity data and the X
conservative exposure assessment, it is concluded that there is a reasonable certainty
that no harm will result to infants and children from aggregate exposure to fluroxypyr

MHE residues on wheat, barley, and oats.
Other Considerations

The metabolism of fluroxypyr MHE in plants (wheat) and animals (goats and poultry)
is adequately understood for the purposes of this tolerance. A rotationa: crop study
showed no carryover of significant fluroxypyr MHE related residues in representat:ve
test crops excepi for cereal grains for which tolerances are being propuzed, ;vagnituge
of residue studies were conducted for wheat, barley, and oats. Residues ot fICroxypyr
MHE did not concentrate in process fractions in samples treated at a 7.5X application
rate. There is a practical method (GC with MS detection) for measuring levels of
fluroxypyr MHE in or on food with a limit of detection that allows monitoring of fcod
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with residues at or above the levels set for the proposed tolerances. Fluroxypyr has
been tested through the FDAs Multiresidue Methodology, Protocols C, D. and E. The
results have been published in the FDA Pesticide Analytical Manual, Volume 1. There
are no Codex maximum residue levels established for residues of fluroxypyr MHE on
any food or feed crop.

Conclusion

A permanent tolerance in connection with the FIFRA Section 3 registration for use of
fluroxypyr MHE on wheat, barley, and oats meets the requirements of the new Food
Quality Protection Act and thus should be established.

The undersigned, Robert F. Bischoff, Product Registration Manager, DowElanco, on
behalf of DowElanco agrees that the above summary or any information it contains
may be published as a part of the notice of filing of the petition to be published under
FFDCA Section 408 and as part of a proposed or final regulation issued under the same
Section. ‘

M#/ October 16, 1996

Robert F. Blschoff ' Date
Product Registration Manager
DowElanco -

Created: RFB/10/7/90
FN: Fluroxypyr info Sum 10-16.doc



Inditanapolis, IN 46268-1054

308/2E
August 23, 1996

Document Processing Desk

Office of Pesticide Programs (7504C)
U. S. Environmental Protection Agency

Room 266A, Crystal Mall 2
1921 Jefferson Davis Highway

Arlington, VA 22202

(//ﬁ DowElanco

Attention: Ms. Joanne [. Miller/PM-23 (7505C)

FLUROXYPYR: PP#6F4772
EPA FILE SYMBOL NUMBER: STARANE* F (627]9 EIL)

EPA FILE SYMBOL NUMBER: STARANE* EC (62719-EIA)

RESPONSE TO DATA FORMAT DEFICIENCIES ON SUBMISSION DATED AUGUST 6. 1996

Attached please find three copies of all corrections to the data format deficiencies noted on yvour fax
dated August 21, 1996. These corrections are listed below.

Correction

MISSING
Pages
111-136

STATEMENT
CORRECTED on
GLP Page 3

(Includes Revised
Summary Page (IR of 2).
Study Title Page (IR of
200), GLP Page /IR),
QA Page (4R), and
addition of
Page 4.1)

MISSING
. Page 86

*Trademark of DowElanco

Volume No.

Volume 19
83-3

Volume 44
N/A

Volume 49
163-1

Study

A Developmental Toxicity Stud_v in Rats w/Fluroxvpyr
Methytheptyl Ester

Schroeder, R.E. Mav 3. 1994
Study ID: 93-4052 (K-137992-007)

Phyvtotoxicity of FIuro.(ypyr MHE and its Mctabolites Fluroxypyr,
Methoxypyridine, and Pyridonol to Non-Target Terrestrial Plants

Wright, J.P. Nov. 20. 1995 (Aug. 23 1996)
Study 1D: GH-C 3839

Adsorption/Desorption Batch Equilibrium Partitioning of
Methoxypyridine and Dichloropyridinol Mctabolites of Fluroxvpyr -

Clevcland, C.B. February 29, 1996
Study ID: ENV95072 GH-C 3854



Ms. Joannc 1. Miller/PM-23 (7505C)

RESPONSE TO DATA FORMAT DEFICIENCIES
ON SUBMISSION DATED AUGUST 6, 1996
August 23, 1996

Page 2
Correction Volume No. Study
MISSING . Volume 60 The Magnitude of Residue of Fluroxypvr in Wheat Following
Page 83 171-4(k) Postemergence Application of XRM-3316
Roberts, D.W. July 10, 1996 (July 24, 1996)
Study ID: RES935051 GH-C 4063

If vou require-further information, please contact me at the number listed below or Jovce Armstrong,
Registration Assistant for this product, at (317) 337-46357.

Sincerely,

ot F il 2=

Robert F. Bischoff

Product Registration Manager

U.S. Regulatory, Toxicology and
Environmental Chemistry

(317) 337-4686

(317) 337-4649 (FAX)

RFBJjla

Enclosures
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30812E
August 6, 1996

Dezument Processing Desk (APPLPETN)/G(a)(2)'
OfTice of Pesticide Programs (7504C)

U. S. Environmental Protection Agency

Room 266A, Crystal Mall2  ~

- 1921 JefTerson Davis Highway ' :

Arlington. VA 22202 ;,:3
. N o
. . o< o o
Atiention: Ms. Joanne I. Miller/PM-23 (7505C) o
= =
‘STARANE' F (TECHNICAL) AMD STARANE EC (END-USE) & =
(A1 FLUKDNYPYD METHYLHEPTYL ESTER (MHT; s
EPAFILE SYMBOL NUMBERS: §2719-X0K =
L FLICATIONS FOR WEW RECIETRATION - SECTIGN S < =
PETITION FOR PERMANENT TOLERANCE- FOR FLUROXYPYR METHYLHEPTYL 5§T:R <
(MEHE) RESIDUES ON WHEAT, BARLEY AND OATS ht

DewElanco is respactiuily sudmiiing an applicanion for new registration for Sturane F harbicude
(a technical product ) and Starane EC herbicide (an end use product for use on wheat, barley, oats, fallow
cropland and non-cropiand), which contains fluroxypyt MHE. A petition for permancnt tolerance for

residues of fluroxypyr MHE and fluroxypyr on wheat, barley ard oats accompanies this application.

A check to cover petition fecs in the amount of S61.950.00 (chack # 553064046) has becn mailed under
scparate cover leiter dated August 6. 1996. A complimentary copy is enclosed in the transmitial document.

~ioa

DowZlanco deosirss aporoval of the saclosed permanent ioleranse petition and aceepiance of tha proposed

Seciizn 3 r-:-;,a;zr.‘:na.. s Py Sieraes Tand Strrane TC o0 or Dalprs Janunny 51 100X,
Conivnis ol Sulanianiog
Veotlume | Transmitial document (this Iciter)
(Administrativc) General Summanies for Public Release (63)

Application for Pesticide, EPA Form 8370-1 for Staranc F
{OPP No. 243062) :

Application for Pesticide, EPA Form 8370-1 for Staranc EC
(OPP No. 249024)

Certification with Respect to Citation of Data for Staranc F
Certification with Respect to Citation of Data for Starane EC

Confidential Staicament of Formuola entitled Starane F
(Basic/62719-XXNX/G6-24-96) (Pages 1 - 2) (2 originals)

Confidential Statement of Formula entitled Siarane EC
(Basic/62719-XOXN06-10-96) (Pages 1 - 2) (2 originals)

1 - . .
Four studics will be flagged 10 be subnutied for 6(a)(2) considzraticn.
" Trademark of DowElanco




Ms. Jeanne L Miller/PM-23 (7505C)
APPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FOR STARANE F (TFC—'\‘CAU AND DTAR{\VE cC (END-USD)
Auvgusi 5, 1996
Page 2

Volume 1 (cont'd) . Complimentary Copy: DowElanco letter 1o EPA dated
August 6, 1996, with check 5 53064046 to cover Tolerarce Fecs,

Proposcd label entitled Starane F (Technicai)
(B2A/Starane F/PropSec3/07-11-96) (Pages 1 - 2) (5 copies)

Uuiu Dintrix enitticd Sturexyps o L

(Pages 1 - IS)(1 copy)

Petition for Permanent Telerancee for Rosidas of Fluroayy MHE and
Fluroxypyr on Wheat, Barley znd Qais
Includes Complimentary Copics of:

Proposed labeling entitled Stamane F (220 )
(B2A/Starane F/PropS2253/07-11-96) (Pa g 1-2)
Proposed labeling cntiiled Siaranc EC (2 ,;i-:s)

(B2A/Staranc EC/PropScc3707-29-96) {?:»__: - 10)
Data Matrix for Fluroxypyr MiiE (mc..:d;s studies previousiy
sudmitted as well as sivdies inctudad writh ihas submussion dated

August 5, 1986

Complimentacy Copy (2dds supsiomenieh inionneion 10 e duroxypyr
MEE eavironmental {ate profile): )
Aerobic Soil Metabolism of '*C-Fluroxvpyr-MHE

Ballatine, Larry G. Ph.D. january 5. 1995
Study ID: ENV92015 GH-C 230535
Pages: 1- 115 (1 copy) (Guideline No. 162-3)

Scetion 3 for Fleroxypyt 8-&doc




Ms. Joanrz 1. Miller/PN-23 (73050)
APPLICATIONS rOR NEW REGISTRATION - )

SZCTION 3 FOR STARANE £ (T=CHNICAL) AND STARANE EC (END-USE)
August 6, 19996 :

Page 5

Product Chemistry (Technical/Starne F)

Volume No. MRID No. Contents
Guideline No.

Volume 2 . Sencs 61: Product Identity and Composition of STARANE Herbicide
Series 61 UQZO%OBO/ ’ Y P
! Paterson, E.S. Julv 13,1996

Stedy ID: GH-C # 4145 (Conindentinl Atachimeit pes 1-33)
Pages: 1-3 13 Copiss)

Violume 3 110 i G Seres H2 Anuiasis and Jeriiizaiion of Product ingrodicns of

Senies 62 VT ‘/ b") SV L Fluro.\'}pyr-l-m'élh_vlhepx}'l Ester Technical Grade of Aciive Ingredient

(TGAD '

Chaoui, LLH. Fuiv 2201990
Study 1D: GH-C # 4141 (Coniidenual Auachment pgs 1-316)
Pages: 1-77 (3 copies)

Volumed4 ¢/ [7[ I %05 03 Series 63: Physical and Chemical Characteristics of the Technical

Senes 63 Grade of Active Ingredient, Fluroxypyr-1-methvlhiepiy] Esier
Gi:aoul, L.t June 25, 1905
Study ID: GH-C 4093
Paces:i 1- 130 (3 copies)
Sroduct Chenfare TEnd-Use Tinr e S0

Volume 3 / ] Serics 61: Product Identity and Compositien of STARANE Herbicide, A
L[{LngDBOLf C < 3 pos I3 i ipicice, An

Series 61 Emulisifiable Concentrate Formulation of Fluroxypyr-1-Methylheptyl
Ester
Paterson, E.S. July 8. 1996
Study ID: GH-C # 4061 (Confidential Attachment pgs 1-47)
Pages: 1- 8 (3 copics)

’ -
Volume 6 q_ u 0 4 03 05 Series 62: Analysis and Certification of Product Ingredients of the End-
Series 62 Use Product XRM-5316, and Emulsifiible Concentraic Containing
Fluroxypyr-I-methylhepty! Ester (1-MHE)
. Ghooui, L. Julv 17,1996
Study 1D: GH-C # 4033 {Confidential Attachmeznt pgs 1-4)
Pages: 1- 27 (3 copics)

Volume 7 (}(‘/ 0 X 03 0 é Scrics 63: Detenmination of Physical and Chemical Propertics of

Scries 63 XRM-5316, and Emuisifiable Concentrate Centaiming Fluroxypyr 1-
Methylheptyl Ester (1-MHE)
Kinnunen, C.A. August 16,1993
Siudy ID: FORY3031
Pages: 1- 15 (3 conies)

" T Trademark of DowElanco

Section 3 for Fluroxypyr 8-6.Jdoc




oanas 1 AMhiller/PM-23 (73050)
TiONS FOR NEW REGISTRATION -
FOR STARANE F (TECHNICAL) AND bTr\Q,\"b EC(END-USE)

Ms. Jo
\PELIC
SEC"! IO.\'
Auvest 5. 1996
Page 4
Wildlife and Acuatic Oreanisms
Voiume No. MRID No. Contents
Swdenne Moo : 4
Volume 3 Lfl L/O %’0 3 07 " Evaluation of the Acute Toxicity of Fluroxypsr E-methvlherext Ester 1o
72-1(a) ihe Bluegill. Lepomis macrochirus Rafinesquz
) Rick, D Lo ool March 1L 1996
Acute Toxazry to the Shaspshead

1935

/17 y Fluroxypyr 1-Methyviheptyl Ester
(T 0 90 3 0 g Minnow. Cyprinodon variegaius
o Dacni, RoL. zhad Januzes £
Swdy ID: 707-DO DECO-£5-2961
(5 copizs)

Pages: 1- 24

Volume 9
72-3(2) -
Acute Toxicity to the Silverside. 2enidia 5enfle=

Volume 10 (,(’ (Lo 30 3)0 7 Fluroxypyr: A
T2-5(8) o
Boert, R.L. e af Februazy 4. 1994
Siudy 1D: 199-DO (ES-2644) DECO-cS-2644
Pagest §- 25 (5 cupics) Amandai date June S 1994)
domi b 5,‘; £, i D,j :; ¢ _; ;.':i-:-.’.;;’!-.;:;‘:r;;_-:;:n Tser AT Tlrw-tirangh Lodia She
72-3 (D) 20951100 Tesi
Boen, R.L. et ef January £2, 1996
Study ID: 646-DO DECO-ES-2925 |~
Pages: 1- 28 (5 copis)
Volume 12 (’ll (éO g 0 3 // Fluroxypyr: Acute Flow-through Mollusc Shzl Deposition T
72-3(b)
Boeri, R.L. et.al February 3, 1994
Study ID: 198-DO (ES-2645) DECOLS-2645
Pages: 1- 25 (3 copis)
.r j
Volume 13 (',1! Lf 0 C{ O ) / Z Fluroxypyr: Acute Toxicity to the Grass Shnuma. Papaenonczrs pugio
72-3(c)
: Boeri, R.L. et. af Fetruzew 14, 1994
Study iD: 197-DO (ES-2643) DECOES-2643
Pages: 1-24 (3 copzsy
Volume 14 [(/0 gO Fluroxypyr t-Mcihylheptyl Ester: Acutc Tou:r:r to the Grass Shrimp
72-5(c) 3 Palucmonetes pugio ) .
Becrt, R.L. et al December 7, 1993 :
Study ID: 706-DO DECO-£5-2962
Pages: 1- 24 (3 copics) (Amendad January 12, I$96)

Sevtion 3 fxr Flaroxypyr $-6 dac




\Is Joanne 1. Miller/PNi-23 (7305C)
SFRLICATIONS FOR NEW RECISTRAT! O" -
SECTION 3 FOR STARANE ¢ (TeCiiiCAl) AND bl Az (_\. 12 2CEND-USY)

Wildlife and Aquatic Oreanisms (contmucd)

Volume No. MRID No. Contents
Guideline No.
Volume 15 46/030 3 ,q . Evaluation of the Chronic Toxicity of Fluroxypyr 1-Methylheptyl Ester
724 " 1o the Daphnid, Daphnia megna STRAUS
Kirk. H.D. er.a/ Julv 15, 1996
Slu"" ID: DECO-ES-3079
aves: 1- 78 ] {3 copics)
.- 16 /’/..‘-5(.//‘\- ,:>/ A e e e . s s .
Vepme 16 LA LAV Sy a9 A Revidw of U TONICHNY OF FILrONVPNVT 63iCIDICIC s 1o Fish and “Wildine
A T i ' A ¥p)
Maves, M. AL july 31, 1995
Study ID: DECO-ES- ~! 1)
" Pages: 1- 50 (5 copies)

Mammalian Toxicolooy

Volume No. MRID No. Contents
Cuidcline No.

winov Toxictiy Study and 2-\Veak Recovany

—-- Ngiame 17 e in AN
831 ‘. A Lr? O_)/é_,

(3 copics)

-—=- Volume 18 L( ({O g 0} [7 Fluroxypyr: 18-Month Dictary and Oncogenicity Study in CD-1 Mice

83-2
Cosse, P.F. er.al July 20, 1993
Study ID: K-129976-00+4
Pages: 1- 994 (3 copics)

Volume 19 é/é/¢ 9?7 @/ A Devclopmental Toxicity Study in Rats w/Fluroxypyr Mcthytheptyi

35-3 Ester
i Schroeder, REE. Mayv 3 1994

Study ID: 93052 (K-137992-007)

Pages: 1- 561 (3 copics) (Mo FOI pagzes)
Volume 20 4 ([/0 g 03/ g A Range-Finding Study to Evaluate the Developmental Toxicity Study
N/A of Fluroxypyr Mcthylheptyvl Ester in the Rat

Schrocder, R.E. May 3, 1994

Study 1D: 93-4051 (K-137992-006)

Pages: 1-212 (5 copres)(No FOI pages)

r . -
FaY

7~

Section 3 for Fluroxypyr 3-6.do¢




Ms. Joannz I Milles/PM-23 (7505C)

APPLICATIONS FOR NEW REGISTRATION -°
SECTION 3 FOR STARANE T (TECHNICAL) AND STARANE EC (END-USE)

August 6. 1996

Pagc 6

Mamnnilian Toxicoloey (continucd)

VYolume No. NMRID No.

Guidceline No.

~ sam | HLYOS03(F

)
\/\{

S

[
{
\

Vot

— N/A

(¥]

Volume 23 (1-2) ////
Lyt LU

6(a)(2) considerution

Volume 25
84-2

05032

Contents

Fluroxypyr Methylieptyl Ester: Oral Gavage Teratology Study in New

Zealand White Rabbits
Liberacky, A. B..et. a/
Siudv 1D X-1379592-013

21239

Frerexyoyr Mz

Libcracki. A.B. et af
Swudy 1D: N-137802.G12

Pages: 1- 85

thepnl Estenn Ored GuvZze Terotesy Probie Sindh n

“New Zealand White Rabbits

Moy 2. 1996

(3 copics)

Fluroxypyr: Two Generation Dictary Reproduciive Toxiciy Study in

Sprague-Dawley Rats

Vedula, U ereld

Study 1D: K-129976-012

Fisier 54
Quast, J.F. erel
Siudy ID: K-129976-008(1)
Pages: 1- 1333

nJ-.':

Tane Yo 16040

(3 conias)

[
~
(]
—
(¥
—
O
>
“

(5 coptes)

Mutagenicity Test with Fluroxypyt Methytheptyl Ester in the
Salmonella -Escherichia Coli/Maminalian-Microsoime Reverse Mulation
Assay Preincubation Method with a Confirmatory Assay

Lawlor. T. E.
Stwudy 1D: 16848-0-422R
Pages: 1- 33

December 28, 1995
(K-129976-00%)
(3 copics)

Scvika 3 for Fluroxypar 8-6.doc




Ms. Joanne L Miller/PM-23 (7505C)

APPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)

August 6, 1996

Pave

aSEC

i

Mammalian Taxicolocov (continucd)

Volume No.

MRID No.

Guidciine No.

Volume 26
35-2

Volume 238
84-2

‘Volume 30
N/A

Los032.%

Contents

Evaluation of Fluroxypvr Mecthyvlheptyl Ester in the Chinese Hamster

Crany Colldtbvpexziihins-Gu

ainc-Phesphoribesyt Tronsfoms:

. {CHO/HGPRT) Forward Mutalion Assay

Linscombe, V.A. er.al
Swdv ID: K-137992-009

Paces: 1- 39

January 23, 1996

(5 copics)

I

Faterinon ln Vi

TP RS

SO NI HIOS S Salid 41 H
Linscombe. A V. er. ol
Study 1D K-137992-010

12008 Rui LV H3nGlh i
Janvary 15, 1995
Fuzisl - 52 {3 Copes)
Evaluation of Fluroxypyr Methylheptyl Ester in the Mouse Bonz
Marrow Micronucleus Test
Lick. 8.J. zr.af
Study 1D: X-137992-011
Pagzs: 1- 32

January 1301995

(5 copics)

oxyovr Miethivh or (Fluroxapyr MHE) and &

Darc
i

wwihvihepianon:

(3 copics)

A Review of the Mammalian Toxicity of Fluroxyvpyr and Fluroxypyr 1-
Methylheptyl Ester
Eisenbrandt, D. L.
Study ID: T2.02-204-000-001
Pages: 1- 56

July 31,1996

(3 copics)

Mammalian Toxicolovy (End-Usce/Starane £EC)

Volume No.

B RID No.

Cuideline No.

Volume 31
St-1

Contents

. XRM-35316: Acute Oral Toxicity Study 1n Fischer 344 Ravs

Cossc, P.F. et.c/
Study ID: M-005516-001A
Paces: 1- 51

No_vcmbcr 20, 1992

(3 copics)

Scction 3 for Fhurovypyt S-6.C0c




Ms. Joanne I, MillesPM-23 (7505C)
APPLICATIONS FCR NEW REGISTRATION -

SICTICM 3 FOR STARANE F(TECHNICAL)Y AND 3TA2AN D-USD)
10, 1926 N
Mammalian Toxicoloev (End-Use/Starane EC) (continiicd)
Volume No. MRID No. Contents
Guideline No.
Voiume 32 ] a - XRM-5316: Acute Dermal Toxicity Study 1a New Zealand Wiz
$1-2 lfp Y0210 Rabbits
Cosse. PF. er.af Novemder 20. 1992
Study 1D M-005316-001D
Q- 29 {5 copies)
RIS S Taishiar 313 nas
Beckman, M., era! reoruzns 13, 1993
Study 1D M-0033156-002
Pages: 1-35 (3 copizy
Volume 34 L[_(L& gog%z XRM-3316: Pnmary Eye Irmtation Study 1z New Zealand Bhie
1 Rabbiis
Cosse, P.r. ei.al Novemdar 20, 1992
Siudy 1D NM-005516-001C
Pages: 1-16 (5 copzy)
Volume 33 Primary Deormal feritaion Stedy ia MNeow Zeolznd Tohiie
Qs

Study iD M-003316-C01B
Pages: 1- 13 (3 copizs)

816 Guinca Pig
Cossc, P.F. et.al Noverroer 20. 1992
Study ID: M-005316-001E

Pages: 1- 16 (3 copaes)

Volume 36 4(_{0%0—3 Blf/ XRM-5316: Dermal Sensiuzation Potential ma the Hartlev Alhmo

Secticn 5 dx Fluroxypyr $-6 4
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Ns. Joanne L Miier/PM-23 (7505C)

APPLICATIONS FO2 NEW REGIS

ST+
SECTICN 3 rOR STARANC F (12C

6, 1996

August 6

Page 9

Plant Protectinn

Yolume No. MRID No.

Guideline No.

Volume 37 U¥0Z033 5/

125-1

Volume 38

volume3s - G/ FOEDITL

Ela 2 conxtdersiion

Volume 39
122-2 & 1232

&(a)(2) consideration |

vomeat YLYDE033

123-2
6(2)(2) consideration

Volumc 42
123-2

1144050340

2

ATION - _
CinGCAL) AND STARANE EC(END-USE)

Contents

Evaluating the Effects of Fluroxypyr-MHE on the Secdling Emer
and Vegeiauve Vigor of Non-Target Terresirial Planis

gence

Sc‘mmb D Miav 71900
o~
AN s

Fluroxypyt 1-Methyviheptyl Ester: The Toxicity 1o the Blue-Green Alga.
Anebezna flos-aques

Mitazzo, D.P.era! jung s, 1uvo
Swdy ID: ES-5073

Pages: 1- 35 (5 copics)

Fluroxypyr I-Methvihepryl Esterr The Toxiciiv 1o Skeleroncms
costaliin
Alexandar, ML
9

l‘ \ ID: 10-04-

c1- 34

Fluroxyvoyr I-Methvinepivl Ester: The Toxicny 10 the Aquaiic #lani,
Duckweed Lemma Gibda L.G-
Kirk. H.D. er.af
Study ID: ES-3074
Pages: 1- 61

s
1R
>

June 4. 1996
(3 copies)

Fluroxypyr 1-Methylheptyl Ester: The Toxicity to the Freshwater
Diatom, Navicula pelliculosa

Milazzo, D.P. er.af
Study ID: ES-3075
Pages: 1- 26 (3

Junc 4. 1996

Iepics)

luroxyvpyr 1-Methylhepiyl Ester: The Toxicity to the Freshuwster Gieen
Alga, Selenastrum capricornutum PRINTZ

Millazzo, D.P. et/

Study ID: ES-3076

Pages: 1- 33

Jung 4, 1996

Seviion 3 for Flurexypyy $-6.0uC




ne I Miller/PM-23 (DODC)
T

Plant Protcction (coatinued)

Volume No. MRID No.

Guidcline No.

?\i;):\mne 43 éz% go 3 l%/

Volume 44
N/A

Tavironmental Fare

Yolume No. MRID No.
Guidcline No.

Velume 23 4 /007 772 2 _’:;'i)”
: 1(Lo%0
mess (fYOYO33
] / 1t/
e r 40k0S Yy

Y

NS FOR NEW REGISTRATION -
ZCTION 3 FC STARANE F (TECHNICAL) AMD

STARANE cC(END-USE)

Contents

. Evaluation of the Phytotoxicity of 4-Amino—3,5-dichioro-6-fluoro-2-

methoxypyridine to the green atgac, Selenastrum cepricornuzum
PRINTZ
"]"\‘ H.D. et.al

wely 1D DECG-E3-53029

Ccioher & 1993

(/)

)

Prezsii- 12

Phytotoxicity of Fluroxypyr MHE and its Metabolites Fluroxamr.
Mcethoxypyridine, and Pyridinol to Non Taroct Terresinal Plazis
Wright, J. Poet ol November 20 1G5
Stuedy 1D: GH-C 3839

Pages: 1- 200 (5 copics)

Contents

nronStheiboriot Teeorand

GV IT 0Ll
GH-C #2731
(5 copies)

'«

Sy d\ lD E.\“ 21079
Pages: 1- 95

Soil Photolysis of Fluroxypyr 1-Methytheptyl Ester in Natural Sunlight

Batzer, F. R, et al
Study ID: ENV910S0
Pages: 1-79

March 3, 1992 (July 31, 1996)
GH-C#2717R
(3 copies)

Anacrobic Aquatic Metabolism of Fluroxypyr Methviheptyl Eseer

Cleveland, C.B. eral Junc 241993
GH-C #3055

(5 copics)

Study ID: ENV9O1075.1
Pages: 1- 108

Section 3 for Fluroxapyr 3-6.dac




Ms. Joanne [ Maller/PM-23 (7505C)

APPLICATIONS FGR NEW REGISTRATION -

SZCTION 5 FO
August 6, 1996
Pagc 1]

Tavircamental Fate (continved)

Volume No. MRID No.

Cuideline No.
Volume 48 L/’L/OKO L/IS/
162-4 ; 3

Volume 4y
163-1

395993

Volume 50
164-1

XEXCER 2
Voluine 51 1,%?080347
164-1

Volume 32°
1653 and 72-6

o

l\V,;)(l\‘un'l 33 L[f_(_{g ?0} [_{?

R STARANE F (TECHNICAL) AND 3TARANE EC(

Lo yo 34 g

C{ZND-U3E)

Contents

Aerobic Aquatic Metabolism of Fiuroxypyr Methylheptyl Ester

Cleveland, C.B. er.al

Junc 24,1995
Swedy 1D ENVYL075

GH-C 7 5008

i-i2 (3 cecoics)

4]
)

<

Adsepuen/Dasorpuon Saich Zautivrun Partitioning of
Methoxypyndine and Chichloreovridinol Mctavolites of Fluroxypyr
Cleveland, C.B. er. af
Swodiv 1D ENVIS072
Pages: 1- 150

February 29,1996
GH-C # 3nae

{3 copics)

Determination of Residues of Fluroxypyvr ((#-Amino-3.3-dichloro-6-
fluoro-2-0xy Acctic Acid)Pyridine), Methoxvpyiidine ((2-Amino-3.3-
dichloro-6-fluore-2-methoxy) Pyridine) and 2.5-Dichiorepvridinol ({4-
Amino3.5-dichloro-6-fluoro-2-hyvdroxy) Pyndine) in Soil by Capillary
Gas Chromatography Using Mass Selective Detection

Moare, MG ZO19%G

AUYLAL
o~ e e
':D--<:<.. S T
D MR CFEEIUF SRR

Terrestnal Field Dissipation of Fluroxypyr

Poletika, N.N. et.a/
Swudy ID: ENV92023
Pages: 1- 392

March 21, 1996
GH-C # 3950
(3 copics)

The Bioconcentration and Mctabolism of Fluroxypyr 1-Methylheptyl
Estcr by the Rainbow Trout, Oncorfivnciius nivkiss \Walbaum

Rick, D.L. et.al/

Study ID: DECO-ES-2679
Pages: 1290

June 13, 1996

(53 copics)

Environmental Assessment/Summary of Fluroxypyr

Cleveland, CB. et al
Study ID: GH-C 4034
Pages: 1- 78

July 21996

(® éOpics)

Section 3 for Fluroxypyr 3-6.duc




>z Joaans L \Illl"n’?\f 23 (7503C
APPLICATIONS FOR MNEW "EG

SECTION3 rGR STARANE © ( ’

rgust b, 1996
Page 12

Residve Chemistry

Volume No. MRID No.

Guideline No.

Volume 34 4%8/0 3 50

165-1

Volume 33 L) Lf
171-3(b) {

[
Ay
!
l\l
[¢
<
s
e
—

Volume 56 L[qg 67 g7/

F7l-4(c)

volume 57 ALEXD I 53
171<4(c) v

I 4 ¢08035Y

]V?I‘L"Z;” Uiogp35S

O\' - .
NICAL)Y AND §TA.}LANE £C (eND-USE)

Contents

A Confined Rotational Crop Study with '*C-Fluroxypyt Methvlheptyl
Ester
Yackovich, PR etralf Mav 8. 1996
Study iD: MET92057 GH-C #3688

Than oo e cpmsastr e S
Goeresnpvrn Lectavine Couis

Huskin, M.A. _
Siudv ID: RESIZ025
Fages: |- 142

Mav 29, 1996
CH-C #5934
(5 copics)

Validation Report for the Determination of Residues of Fluroxypyr and
Fluroxypvr I-Mathviheptyl Esier as the Acid Equivaleat in the Grain,
Forags. Straw. and Hav of Whaat. Barley, and QOa:s by Capillary Gas
Chiromatogranhy wiihh Mass Sclecuve Detection
Oldbcrcjim- E.L. eral Junc 4, 1996
AviDr RESOALIS CH-C 4029

ot (3 conies)

Y

Independent Laboratory Validation of Method GRM $6.02 -

Deicnnination of Residues of Fluroxypyt and Fluroxypyr 1-

Meihvlheptyl Ester as the Acid Equivalent in the Grain, Forage. Straw.

and Hay of Wheat, and Oats by Capillary Gas Chromatography with

Mass Selective Detection
McKellar, R.L. et. a/
Study ID: RES96044
Pages: 1 -85

August 2, 1996
GH-C #4166
(3 copics)

Validation Report for the Determinaton of Residues of Fluroxypyr in
Ruminant Tissues and Milk by Captarv Gas Chromaiography with
Mass Selective Deiection

Oiberding, E.L. et.af Junc 10, 1996

Study ID: RES95164 GH-C #4028

Paces: 1-39 (3 copics)

Frozcn Storage Stability Stedy of Fluroxypyr 1-Mcthylheptyt Ester,
Fluroxypyr, 4-amino-3,3-dichloro-6-fuoro-Pyridinol and +-amino-3,3--
¢ichioro-6-fiuoro-Methoxypyriding in Soil

Phillips, A.M. et.al Moy 291996

Siudy 1D: RES93010/ GH-C #4032
RES93051
Pages: 1-112

(5 copics)

Scetion 3 for Fluronpyy 3-6.doc
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SECTION
sugust 6, 1596

Residue Chemistry {eontinuc)

Volume No. MRID No.
Guideline No.

Volume 60

171-4(k) Y50 7790

3
A iy y A o7 ,':’ (e i"/ < ol
l"7°l“=”('l'v)°‘ LE2EUSS0

Volume 62 L/(_,’ﬁ ?035’7

171-3(%)

rrl YT {/
T L -
L U v D
e T

Contents

\ The Magnitude of Residue of Fluroxypyr in Wheat Following
Postemergence Application of XRM-5516

Roocris. D. W.er.al
Swndy ID: RES93051

Pagzsi 1- 212

= H a it s T
ihe Magnude of Residuec of Fi

July 10, 1996 (Julv 22, 1996)

Cr-C #1065

{3 Ccopics)

)

NVEVT D Bariey Foiiovwiny

Posiemergence Aoplication of XRM-3316

Robert, D. W. et af
Siudv 1D RESY30SL,
Pages: 1- 171

]

July 12,1996 (July 24, 1996)

GH-C Z aui

(5 copics)

The Magnitude of Residue of Fluroxypyr in Oats Following
Postemergence Application of XRM-3316

Roberts, D VW, et of

Study ID: RES93051 .2

Pages: 1- 189

Zinilips, AN eial
Siudy ID: RES95052
Pages: 1- 87

July 10, 1996 (Julv 223,
CrH-C = 3053
(5 copics)

R




Ms. Joanne 1. Miller/PM-23 (73030)

APPLICATIONS FOR NEW REGISTRATION - .
SECTION 3 rOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)

August 6, 1996
Page 14

Tolerance Petition (Sections E. F & G)

Volume 64
171-5,6, 7 ADMIN

e UYoEE3ST

Fluroxypyr in or on Bariey, Oats and Wheat: Scctions E, F and G of the
Petition for Pecrmanent Tolerances.

Hamburg, A. W _ Julv 30, 1996
Study ID: GH-C 4159
Pages: 1-29 (3 copies)

Interpretive Sununary of Fluroxypyr and Fluroxypyr I-Mcthythepivl
Ester Residue Chemistry

Ciberding. . L. ERCSIMN DI
Study ID: GH-C 4158
Pages: 1- 32 (3 copics)

If you require further inforination, nlease ccntaci e at the number listed below or Ms. Joyce Armstrong,
Registration Assisizni for this product, at (317) 357-4657.

Sincerzly,

//) ; ‘ f\ /'_/(’ i J ]//[I
o == R N ;
yOrlRs T s ST

Robert F. BischofT
Product Registration Manag
U.S. Reguiatery, Toxizelozy

Environmeniat Coomisiny

¢
-

(317) 3374649 (FAX)
RFB/car

Enclosures

Seviion 3 for Fluroxypyt 8-6.doc
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U.S. ENVIRONMENTAL PROTECTION AGENCY AUG 3 ¢ 1996
Office of Pesticide Programs

DOWELANCO
9330 ZIONSVILLE ROAD
INDIANAPOLIS, IN 462681054

Report of Analysis for Compliance with PR Notice 86-5

Thank you for your transmittal of 08/26/96. -Our staff
has completed a preliminary analysis of the material. The results are
provided as follows:

Your submittal was found to be in full compliance with
the standards for submission of data contained in PR
Notice 86-5. A copy of your bibliography is enclosed,
annotated with Master Record ID’s (MRIDs) assigned to
each document submitted. Please use. these numbers in
all future references to these documents. Thank you for
your cooperation. If you have any questions concerning
this data submission, please raise them with the
cognizant Product Manager, to whom the data have been
released.




&N

"Ploase L d instructions on reverse before completing form.

Form Approved.

OMB No. 2070-0060. Approval expires 05-31.9

SEPA

United States

Environmental Protection Agency
Washington, DC 20460

Other

x | Registration
Amendment

OPP identifier Number

243062

Application for Pesticide - Section |

1. Company/Product Number

2. EPA Product Manager

3. Probosed Classification

DowElanco/62719- & T L. J. Miller
4. Company/Product (Name) PM#
DowElance/Starane F 23

None E] Restricted

DowElanco
9330 Zionsville Road
Indianapolis, IN 46268

Check if this is 8 new address

5. Name and Address of Applicant {include ZIP Codel

to:
EPA Reg. No.

6. Expedited Review. In accordance with FIFRA Section 3(c)(3) .
(b){i), my product is similar or identical in compasition and labeling

Product Name

Section - Il

l ' Amendment - Explain below.

D Notification - Explain balow,

l I Resubmission in response to Agency letter dated

[]

[]

Agency letter dated
“Me Too" Application.

Finsl printed labels in response to

Other - Explain below. gectjon 3 - New Registratio

Explanation: Use additional page(s) if necessary. (For section | and Section Il.)

Label, Confidential Statement of Formula and supporting data for application of new
Section 3 Registration of Starane F.

be submitted

0

. m

3 o

- w4

Section - Ili r

1. Material This Product Will Be Packaged In: % 2
Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container olo 5
- Yes”® . Yes - Yes XXX | Metal -8

- Plastic N ~

No No No Glass R %

- : . if “Yes® No. per If “Yes~ No. per Paper o o
Certification must Unit Packaging wgt. container Package wgt container Other (Spacify) —

3. Location of Net Contents Information

4. Size(s) Retail Container

5. Location of Label Directions

Product Registration Manager

XX On Label
E Label D Container 55 allon drum On Labeling accompanying product
6. Mannar in Which Label is Affixed to Product Lithograph D Other
- XX |Paper glued
Stenciled
Section - IV
1. Contact Point {Complete items directly below for identification of individusl to be contacted, if necessary, to process this spplication.)
Name Title Telephone No. (Inciude Area Cods)
Robert F. Bischoff Product Registration Manager (317) 337-4686
Certification 8. Date Application
| cortify that the statesments | have made on this form and all attachments thereto are true, accurate and complete. Received
| acknowledge that any knowingly false or misleading statement may be punishable by fine or imprisonment or (Stamped)
both under applicable law.
2. Signature \ 3. Titde

4. Typed Name

Robert F. Bischoff

et T o) |

5. Date

August 6, 1996

EPA Form 8570-1 (Rev. 8-94) Previous editions are obsolete.

White - EPA Flle Copy (original)

Yellow - Applicant Copy



United States Form Approved
EP A Environmental Protection Agency OMB No. 2070-0080

RECD fpp copf{INiggon DC 20460
ertification with Respectito Citation:of Data .

i i istration Number
Applicants Name and Address '96 ALE -8 P]2 54 EPAFile SymboIIRegls!rahon u 2627 | 9-4E— I L
DowElanco Product Name
9330 Zionsville Road Starane F
Indianapolis, IN 46268 Date of Application
August 6, 1996

NOTE: {f your product is a 100% repackaging of another EPA-registered product that you purchase, and is labeled for the same uses, you

do not need to submit this form. You must submit the Formulator's Exemption Statement (EPA Form 8570-27)

1. This application is supported by all data submitted or cited in the application. In addition, if cite-all options are indicated, this application
is supported by all data in the Agency’s files that concem the properties of effects of this product that is identical or substantially similar
and that is one of the types of data that would be required to be submitted if this application sought the initial registration of a product of
identical or similar composition and intended uses under the data requirements in effect on the date of approval of this application.
(Check the appropriate boxes, in items 2 and 3, or 4 below that pertain to your application.)

2. | certify that; for each study cited in support of this application for registration that is an exclusive use study.
| X | 1am the original submitter*; or

| | I'have obtained the written permission of the original submitter for _ , which is

{insert name of chemical)
(for multiple chemicals link the companies who are original data submitters

{nsert names of companies)
with the appropriate chemical name) to cite that study*
3. 1 certify that, for each study cited in support of this application for registration that is not an exclusive use study;
a. | X | I am the original data submitter*; or

| | 1 have obtained the written permission of the original data submitter for , which is

{nsert name of chermicd)

(for multiple chemicals link the companies who are onginal data submitters

{nsert names of companies)
with the appropriate chemical name) to cite that study*; or

| have notified in wn'ting‘the companies for that

{nsent name of companies) {nsert name ¢f cnemecal)
have submitted data | have cited to support this application and have offered to: (a) Pay compensation for those data in
accordance with section 3 (c)(1)(F) and 3(c)(2)(D) of the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA); and (b)
Commence negotiations to determine which data are subject to the compensation requirement of FIFRA and the amount and
terms of compensation due, if any. The companies | have notified are:

b. |

Companies for (for multiple

{nsert name of companes} {msert name of chemical)
chemical link the companies who are onginal data submitters with the appropriate chemical name) listed on the Pesticide
Data Submitters List for all active ingredients contained in my product {cite-all method or cite-all option under Selective
Method®). (Also, sign the General Offer Statement below.)

Companies for {for multiple
(nsent name of comparses) {nsert name of chemica))

chemicals link the companies who are origina! data submitters with the appropriate chemical name) that have submitted the
studies with | have cited (Selective Method*}.

4 | l | certify that for each study cited in support of this application | am not required to offer data compensation or obtain written
permission because all time periods for exclusive use and data compensation have expired.
* A Data Matrix identifying these studies is attached. (Note: a Data Matrix is not required under the cite-all method.)

Title Date

General Offer to Pay: | hereby offer and agree to pay compensation to other persons,

with regard to the approval of this application, to the extent required.

Signature - Name
M wi Robert F. Bischofl Product Registration Manager August 6. 1996
A 4

Signature Name Title Date

EPA Form 8570-29(Rev. 5-94).doc Electronic and Paper versions acceptable.
Previous editions are obsolete .
Created for DowElanco: 7-17-96 (car)




U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Pesticide Programs

DOWELANCO
9330 ZIONSVILLE ROAD
INDIANAPOLIS, IN 462681054

Report of Analysis for Compliance with PR Notice'86-5

Thank you for your transmittal of 08/08/96. Our staff
has completed a preliminary analysis of the material. The results are
provided as follows:

Your data submittal was found to be partially in
compliance with the standards for submission of data
contained in PR Notice 86-5, with the exceptions noted
below. A copy of your transmittal bibliography is
enclosed, annotated with the Master Record ID’s (MRIDs)
assigned to each document accepted. Please use these
numbers in all future references to these documents.
If deficiencies were found which apply to individual
accepted studies, they are listed below following the
applicable MRID. Any document which has been assigned a
MRID has been accepted under PR Notice 86-5. If any
comments related to a MRID appear on this report, they
are provided for your information and reference when
preparing future submissions. Some individual documents
were not acceptable, and all copies are being returned
to you for correction for the reasons indicated below.
These rejected studies have been assigned separate
identification numbers which are annotated on both the
enclosed bibliography and the rejected document labels.
The rejected studies and their deficiencies are
described below.

Rejected study [19)]

* Judging from the pagination of the study,
pPages.......cuee... were omitted from the submitted

copy. I{(-156

Rejected study [44)

A statement of compliance or non-compliance with the
Good Laboratory Practices Standards contained in 40
CFR160.-is required for all studies (except range
finding studies and supplements to previously submitted
studies) submitted to EPA. This statement must appear
as page 3 of all studies, and must be signed and dated




by the study sponsor, the study

submitter, and the

study director. Please see 40 CFR 160.12 for specific

guidance.

Rejected study (49)

* Judging from the pagination
pages..... db..... were omitted
copy.

Rejected study [60]

* Judging_from the pagination
pages......09..... were omitted

of the study,
from the submitted

of the study,
from the submitted



DowElunco
G330 Zionsville Road
Indianapolis, IN 26203-1054

430203~ 00O

3082
August 6, 1996

Document Processing Desk (APPL/PETN)/G6(a)(2)’
Office of Pesticide Programs (7504C)

U. S. Environmental Protection Agency

Room 266A, Crystal Mall 2

1921 Jefferson Davis Highway

arlington, VA 22202 ) =
: N, o
Attention: Ms. Joanne I. Miller/PM-23 (7505C) ‘r:’
STARANE' F (TECHNICAL) AND STARANE EC (END-USE) & 3
(AL FLUROXYPYR METHYLHEPTYL ESTER (MHE)) o ‘
£PA FILE SYMPGL NUMEERT: 62719-XXX ==
APPLICATIONS FOR NEW REGISTRATION - SECTICN 3 =t s
PETITION FOR PERMANENT TOLERANCE- FOR FLUROXYPYR METHYLHEPTYL gsTm <
(MHE) RESIDUES ON WHEAT, BARLEY AND OATS =

DowElanco is respectiully submiiting an application for new registration for Starane F herbicide

(a techmical product ) and Staranc EC herbicide (an end use product for use on wheat, barley. oats. fallow
cropland and non-cropland), which contains fiuroxypyr MHE. A petition for permanent tolerance for
residucs of fluroxypyr MHE and iluroxypyr on wheai, barley and oats accompanies this application.

A cheek 1o cover petitien fecs in the amount of S61.950.00 (check # 330640406) has been mailed under
separate cover letter dated August 8. 1996, A complimentary copy is enclosed in the transmittal document,

DowElanco desires approval of il enciosed permanent tolerance pettiton and accepiance of ihe propesad
Section 3oregisiratian’s for Stor o Foand Storaee EC onor before Brnuary 31, 1998,

Conteants of Subiniasiun

Volumsz | Transmittal document (this letizr)
(Administrative) General Summarics for Public Release (63)

Apphcation for Pesticide, EPA Form 8570-1 for Stirane £
(OPP No. 243062)

Application for Pesticide, EPA Form 8370-1 for Staranz EC
(OPP No. 249024)

Certification with Respect to Citation of Data for Starane F
Cerification with Respect to Citation of Data for Staranc EC

Confidential Statenient of Formula entitled Starane ¥
(Basic/62719-XXX/06-24-96) (Pages | - 2) (2 onginals)

Confidential Statement of Formula entitled Starane EC
(Basic/62719-XXX/U6-10-96) (Pages | - 2) (2 originals)

! Four studies will be flagged 10 be submitied for 6(a)(2) consideration.
" Trademark of DowElanco



..........

Ms. Joanne I Miller/PM-23 (7303C)
APPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)

August 6, 1996
Pagc 2
Volume | (cont’d) Complimentary Copy: DowElanco letter to EPA dated

August 6, 1996, with check # 33064046 1o cover Tolerance Fees.

Proposcd label entitled Starane F (Technical)
(B2A/Starane F/PropSec3/07-11-96) (Pages 1 - 2) (5 copics)

Projrosed label entitled Starane EC {(End Use)
(B2A/Starane EC/PropScci/u7-29-96) (Pres | - 10) (3 copics)

Data Muatrix entitied Floroxypyr 81HE dited August 6, 1940
(Pages 1 - I8)(1 copy)

Petition for Permanent Tolerance for Residue of Fluroxypyr MHE and
Fluroxypyr on Wheat, Barley and Oats
Includes Complimentary Copies of:
Prcposed labeling entitled Staranc F (2 copics)
(B2A/Staranc F/PropSec3/07-11-96) (Pages | - 2)
Proposed labeling entitled Starane EC (2 copics)
(B2A/Surane EC/PropSec3/07-29-96) (Paycs | - 10)
Data Matrix for Fluroxypyr MHE (includes studics previously
submitted as well as studies included wath this submission dated
August 6, 1996) (Pages | - 13) (2 copics)

Compiimentary Copy (adds suppiemental iniorimiion to the fluroxs pyr
MHE environmental fate profile):
Acrobic Soil Metabolism of '*C-Fluroxypyr-MiE

Ballatine, Larry G. Ph.D. Januarv 3, 1993
Study ID: ENV92015 GH-C # 30353
Pages: 1- 115 (1 copy) (Guideline No. 162-3)

Scction 3 for Fluroxypyr 8-6.doc




Ms. Joanne I Miller/PM-23 (7303C)
APFLICATIONS FOR NEW REGISTRATICN -

SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)
August 6, 1996 '

Page 3
Product Chemistry (Technical/Starane F) .
Volume No. MRID No. Contensis

Guideline No.

Volume 2 . Series 61: Product Identity and Composition of STARANE" Herbicide
Series 61 QZL/O 8030 /
. Paterson. E.S. July 15,1996
- Study 1D: GH-C £ 4145 (Conndaniial Attachment pes 1-38)
Pages: 1- 3 {5 copics)
Volume 3 it (’) C’O 3 02_. Series 62 Analysis and Cariification of Preduct Ingredicnts of
Series 62 77 Fluroxvpyr-1-methvlhepivl Ester Techrical Grade of Active Ingredient
(TGAD
Ghaoui. L.H. July 22,1606
Study ID: GH-C # 4141 (Confidential Attachment pgs 1-316)
Pages: 1-77 (3 copics)

Volums 4 C! (,[ o %0305 Series 63: Phyvsical and Cheinical Characicristics of the Technical

Serigs 63 Grode of Active Ingredient. Fleroxypyr-F-meihs thepivl Ester

Ghaout. L.H. June 23, 1996
Study ID: GH-C 4093
Pages: 1- 130 {3 cones)

Sroqtuct Chonjars (2o se Drrnn s 0

Velume sy - 1! Series 61: Product ldenuiy und Composition of STARANE Herbicide, An
U440 $030

Series 61 Emulisifiable Concentraic Formulaiion of Fluroxypyr-1-Methyvlhepivl
Ester
Paterson, E.S. Julv 8. 1996
Study ID: GH-C # 4061 {Confidenuial Attachment pgs 1-47)
Pages: 1-8 (3 copics)

: —
Volume 6 {_/_ (_l @) % OB D 5 Series 62: Analvsis and Certification of Product Ingredients of the End-
Series 62 Use Product XRM-5316. and Emulsifiable Concentrate Comtaining
Fluroxypyr-1-methylhepiy! Ester (1-MHE)
Ghaow, L. ’ Juiy 17,1496
Study ID: GH-C # 2035 (Coutidential Atachment pgs 1-4)

Pages: 1- 27 (3 copivs)

Volume 7 L’l(‘/ 0 g 03 0 é Series 63: Determination of Physical and Chemical Propertics of

Series 63 XRM-3316, and Emulsifiablc Concentrine Containing Fluroxypyr 1-
Methylheptyl Ester (1-MEE)
Kinnunen, C.A. Angust 16, 1993
Study ID: FORY30S8 |
Pages: 1- 15 ] (3 copies)

° Trademark of DowElanco

Scetion 3 for Fluroxypyr 8-6.doc




NMs. Joanng T Miller/PM-23 (73030)
APPLICATIONS FOR NZW REGISTRATION -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)

August 6. 1996

Page 4

Wildlife and Aquatic Oreanisms

Volume No. MRID No.
Guideline No.

Volume §
72-1(a)

Volume 9
72-3(a)

440350307

UYL G030 8

Volume 10 [1[ (_[,0 80 &D?

72-3 (a)

Vohlumme i

72-3 (b)

Volume 12

72-3(b)

Volume 13
72-3(¢)

Volume 14
72-3(c)

:";.' »-)\"‘,'; /:j
ﬁT.‘/L,jl J‘{!

HYo¥0s//

Uyo<oldiy

L8032

Contents

Evaluation of the Acute Toxicity of Fluroxypyr 1-methylheptyl Ester 1o
the Bluegitl. Lepomis macrochirus Rafincsaue

Rick. DL, #r o/ Marai [ 1998
Stady 1D DECC-ES-3020

Fagls - 35 (3 Tonies)

Fluroxypyr I-Mecthyvlheptyl Ester: Acute Toxicity 0 the Sheepshead
Minnow. Cyvprinodon variegaius

© Boeri, RIL. et Januany 1501996
Swdy ID: 707-DO DECO-ES-2961
Pages: 1- 24 (3 copics)

Fluroxypyr: Acute Toxicity to the Silverside. Menidia berviim:

Boeri, RL. er f Februan +. 1994

Study 1D: 199-DO (ES-26-44) DECO-ES-2644

Pages: 1- 26 (3 copies) : (Amended date June 5. 1994
Fluroxypyr i-Moibwvliepn! Sster Actic rlow-Throuzh Molluse Shall
Deposinion Test

Boeri. R.L. et af Janaary 1201996

Study ID: 646-DO DECO-ES-2925

Pages: 1- 28 (3 copics)

Fluroxypyr: Acute Flow-through Molluse Shell Deposition Test

Bocri. R.L. er.al February 3. 1994
Study 1D: 198-DO (ES-20645) DECO-ES-2645
Pages: 1- 25 (3 -opics)

Fluroxvpvr: Acuie Toxicity to the Grass Shnmp. Papaemonetes pugio

Bocri, R.L.er. af Fehruary 14, 1994
Study 1D: 197-DO (ES-2643) DECO-ES-2643
Pages: 1- 24 (5 copics)

Fluroxypyr I-Methyiheptyl Esters Acute Toxicity to the Grass Shrimp,

Pealacmonetes pugzio

Boeri, R.L.et: al PDecember 7, 1995
Study 1D: 766-DO DECO-ES-2962
Pages: 1- 24 (3 copics) (Amended January 12, 1906)

Section 3 for Fluroxypyr §-6.doc




--- Volume 18

Ms. JO'mm. . Miller/PM1-23 (73030)
APPLICATIONS FOR NTW RECGISTR,

wCTlO\‘" FOR STARANE ©
Augus: 6, 1996

Page

th

\TIOM

(TZCRNICALY A

-

ND STARAD D BT iUl

Wildlife and Aquatic Organisms (continued)

Volume No.
Guideline No.

Volume 15 4[[/0303 /L/

72-4

MRID No.

Volume 16
MN/A

H&s 'b'u}/o

Mammalian Toxicoiogy

Volume No. MRID No.

Guideline No.
Volume 17 s ~ //
22-1 /,:!g-ogoj/v

gYo¥031]

§3-2

Volume 19
$3-3

Qe e (19)

Voluine 20
N/A

GHyYp803/%

Contents

_ Evaluation of the Chronic Toxicity of Fluroxypyr 1-Methvlheptyl Ester

to the Daphnid. Daphnia magna STRAUS
Kirk. HD. et.al July 13,1996
Study 1D: DECO-E3-3079

-Q

Pages: 1-59

(5 copics)
A Review of ihe Toxicily of Fiuroxy pys Herbicide to Fisivand Wiidiie
Maves. M. A

. Sindy ID: DECO-ES-5150
Pages: 1-50

Julv 31,1996

(3 copics)

Contents

Fluroxypyr: 13-Week Dictary Toxiciiy Study and 4-Week Recoverny

J
324 RS

{3 copics)

Fluroxypyr:

1$-Month Dictary and Oncogenicity Study in CD-1 Mice

Cossc. P.F. et.af
Study 1D: K-129976-004
Pages: 1- 994

July 20, 1993
(3 copics)

A Developmental Toxicity Study in Rats w/Fluroxypyr Methylhepis]
Ester

Schroeder. RUE. May 3. F994

Study 1D: ©3-4032 (K-137992-007)

Pages: 1- 461 (3 capics) (No FOI pages)

A Range-Finding Study to Evaluate the Developmental Toxicity Study
of Fluroxypyr Methylheptyl Ester in the Rat

Schroeder. R. E. Mayv 3, 1994

Studv 1D: 93-4031 (K-137992-006)

Pages: 1- 212 (3 copics)(No FOI pages)

Scetien 3 for Fluroxypyr 8-6.doc




Ms. Joanne I. Miller/PM-23 (7505C)

APPLICATIONS FOR NEW REGISTRATION -

SECTION 3
August 6, 1996
Page 6

Mammalian Toxicology (continued)

Volume No. MRID No.

Guideline No.

Y D gp3/5

Volume 22 {T/‘:,/fj (ZO 3 2,(9

" N/A

S3-4

6(2)(2) consideration

Velume 24 {1-3) (r 2 7
33-3
Volume 25

5o 44050323

Volume 23.(1-2) (LUf) (2 2/

FOR STARANE F (TECHNICAL) AND STARANE EC(END-USE)

Contents

Fluroxypyr Methylheptyl Ester: Oral Gavage Teratology Study in New

Zealand White Rabbits
Libcracki, A. B. er. a/
Siudy iD: K-137992-015
Pages: 1- 239

Mav 201996
(S Copils)
: Oral Gavage

Fluroxypyr Methylhepiyl Ester Teraioiogy Probe Study in

" New Zealand White Rabbiis

Liberacki, A.B. er. a/ Mav 2. 1996

Studyv ID: K-137992-012

Pages: 1- 85 (3 copics)

Fluroxypyr: Two Generation Dietary Reproduciive Toxicity Study in

Spraguc-Dawley Rats
Vedula, U. eral Junce 19,1996

Study ID: K-129976-012

Pages: 1- 996 (3 copies)

Fluerox: ;);.‘r' 'Z"\\o Toar Lo hronis Ton g Onooso oy saedvin
Fischer 344 Rats - Fieal Repor )
Quast. J.F. elal
Study ID: K-129976-008(1)
Pages: 1- 15333 .

June 151993
(3 copics)

Mutagenicity Test with Fluroxypyr Methylheptyl Ester in the
Satmonella -Escherichia Coli/Mammiahian-Microsome Reverse Mutation
Assay Preincubation Mcthod with a Confirmatory Assay

Lawlor. T. E. December 280 1993

Study ID: 16843-0-422R (K-1299706-008)

Pages: 1- 38 (3 copics)

Section 3 for Fluroxypyr 8-6.doc




Ms. Joanne I Miller/PM-23 (7505C)
APPLICATIONS FOR NEW REGISTRATION -

SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)
August 6, 1996

Aammalian Toxicolooy (continuci))

Volume No. MRID No. Contents
Guidcline No. ’

Volume 26/ /4 ) / Evaluation of Fluroxypvr Methylheptvl Ester in the Chinese Hamster
84-2 “("’ 9 S,GB '/9’ Ovary Ceil/Hypoxanthine-Guanine-Phosphoribosyt Transterase
. (CHO/HGPRT) Forward Mutation Assav

Linscombe, V.A. et.al January 23, 1996

Studyv 1D: K-137992-009

Pages: 1- 39 (3 copics)
et 37 :J"/-"-’-)fﬁ‘a"lf'/"/ Tiedyeatime Al = [ T S TP T q o .
Scname 270 L~ L.'/;’/I:“) 5 _//) Sealuation of Fluroxvovr Methyvihepte! 2200y e
34-2 o Ciirormosomal Aberration Assay Utthizing Rui Lyvinpiodics

Linscombe. A.V. er. al T Januany 1o, 199

Study ID: K-137992-010

Pages: 1- 42 (3 contesy
Volume 28 é[/’ Z/O gD 3 2-// Evaluation of Fluroxypyr Methylheptyl Ester in the Mouse Bone
84-2 Marrow Micronucleus Test

Lick. S.J. er.al Januany 15 Toos

Study 1D: K-137992-011

Pages: 1- 52 (3 copics)

-

Voluine 29 z,"’:Lf/D({D:ﬁ ./7 Flaroxyvpyr Methylhepiyl Ester (Fluroxyvoyr M and Methudhepranot
3-1 Mistabehismy in Malz Fischer 344 Ras

— [

$92-0 14

Pages: 1-78 {3 copioy)

L 4

siudy 1D K-157

Volume 30 L]ll{& Q’D zzg A Review of the Mammalian Toxicity of Fluroxvpy and Fleroxyphr -

N/A Methylhepiyl Ester
Eisenbrandt, D. L. July 31, 1996
Swudy 1D: T2.02-204-000-001
Pagces: 1- 56 : (3 copics)

Mammalian Toxicolovy (End-Use/Starance EC)

Volume No. MRID No. Contents
Guidceline No.

Volume 31 XRM-3316: Acute Oral Toxicity Study in Fischer 344 Rats
st Yoy 0272
Cossc. P.F. er.al November 20, 1992
Study ID: M-003316-001 A
Pages: 1- 51 (3 copics)

Section 3 Jor Fluroaypyr 8-6.doc




Ms. Joannc I. Miller/PM-23 (7503C)
APPLICATIONS FOR NEW REGISTRATICN -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC(END-USE)
August 6. 1996 :
Page 8

Mammalian Toxicoloov (End-Use/Stiarane EQ) (continued) -

Volume No. MRID No. Contents
Guideline No.
Volume 32 0 - XRM-5316: Acute Dermal Toxicity Study in New Zealand White
S1-2 leél gp}&@ Rabbits
Cossc. P.F. er.al November 20, 1992
Siudy [D: M-005316-G01D
D1-29 (3 capics)
;"I(Jlf}lllc_BS ,';r gl;.‘ b’[) 1 5/ HKEMN-E5EG: .—\.cfz;c Inhalation Toxicny Study with Fischer 344 Rats
=D
2eekman, M. el February 13, 1993
Study 1D M-003316-002
Pages: i- 35 (3 copics)

Volume 34 L/.(%O gO 3 32 XRM-3316: Primary Eye Irritation Study in New Zealand White
81-4 ! Rabtbits

Cosse. P.F. er.af November 20, 1992
Study iD: M-005316-001C
Pages: 1- 16 (3 copics)

, Y e . . : .
Velume 35 i;(/{? )/0,) R S Primary Denel frricetion Study in Neow Zeatand White
Q1.3 t

25 vne! Novambor 200 1992
Siudy iD: M-003316-0013
Pages: 1- 13 (3 copics)

Volume 36 4({08/0'3 BL% XRM-5316: Dermal Scnsitization Potential in the Hartley Albino

81-6 Guinca Pig
Cosse. P.F. et.al November 20, 1992
Study ID: M-005316-001E
Pages: 1- 16 (3 copics)

Scetion 3 for Fluroxypyr &-6.doc




Ms. Joanne I Miller/PM-23 (7305C)
ATPLICATIONS FOR NEW REGISTRATICN -
SECTION 3 rOR STARANE F (TECHNICAL) AND ST ARANZ EC(END-UE)
August 6, 1996
Poge 9

Plant Protection
Volume No. MRID No. Contents

Guideline No.

-
Volume 37 &/éjag 03 3 S Evaluating the Effects of Fluroxypyr-MHE on the Scedling Emergence

123-1 and Vegetative Vigor of Non-Target Terrestrial Planis

' Schwab. D. Mav 7. 1990
Stucy ID: RES95175 GH-C 7 -
Pagrer 14163 (3 corizm

Volume 38 (7/(/0 3033/0 Fluroxypyr l-S’iClh}'thpl}fl Ester: The Toxicity to the Blue-Green Alga,
123-2 i Anabaena flos-aquae .
6(3(2) considerniion

Milazzo, D.P. eral . Jung 4. 1uvd

Studv ID: ES-3073

Pages: 1- 35 (5 copics)
Violume 39 {_,/(f} HYH Y 7 Fiuroxypyt I-Methvlhepiyl Esier: The Toxicuy 1o Skeleioneme
122-2 & 1232 ¢ A/ costaiim
C(a)(2) consideration

»\IC\""\("‘T MM Mav 31 1uso

Si (x D 10-04- (D:CO Ng S5
s - 86 {3 copic

Yoiuine 40 ‘fji ?06 J 3BL" Fluroxypyr E-NMethyvlhesidl Ester: The Toxicity 1o ihe gunnc Plant
123-2 Duckweed Lemma Gibba L.G-3

Kirk. H.D. et.nl Junc 3. 1996

Study ID: ES-3074

Pages: 1- 61 (3 copics)
Volume 41 # (/O QOBB 3 Fluroxypyr 1-Mecthylheptyl Ester: The Toxicity 10 the Freshwater
123-2 Diatom, Navicula pelliculosa
6(2)(2) consideration

Milazzo, D.P. er.a/ June 4, 1996

Study ID: ES-3075

Pages: 1- 36 (> copius)

Volume 42 4&([(0 go Z, ((/O Fluroxypyr t-Mecthylhepiyl Ester: The Toxicity 1o the Freshwater Green

123-2 Alga, Selenastrum capricornutum PRINTZ
Millazzo, D.P. er.ai June 4, 1996
Study ID: ES-3076
Pages: 1- 33 (3 copics)

Section 3 for Fluroxypyr $-6.doc




Ms. Joanne I Miller/PN-25 (730530)
APPLICATIONS FOR NEW REGISTRATION -

SECTION 3 FOR STARANE F (TECH

August 6, 1996
Page 10 N

Plant Protection (continued)

Volume No.

MRID No.

Guideline No.

o 4003/

N/A

Tuvironmental F

Volume 44 .QEJC—Z/&’_D (qg(r)

e

Volume No.

MRIiD No.

Guideline No.

Volume 46
161-3

Volume 47
162-3

Y0¥ 0343

G4ogos

NiTAL) AND 3TARANE EC(END-USD)

Contents

. Evaluation of the Phytotoxicity of 4-Amino--3.3-dichloro-6-fluoro-2-

methoxypyndine to the green algae, Selenastrim capricorniium
PRINTZ

Kirk. H.D. ei.al Ociabar ¢, 1097

Stundv 1D BECO-ES-3

1415 (3 cpion)

\4

Phvtotoxicity of Fluroxypyr MHE and its Meratolites Fluroxvpyr.
Methoxypyridine, and Pyridinol 1o Non-Target Terresinal Planis

Wreight, JoPoer Nevembor 200 1963

Studv 1D: GH-C 3859

Pages: 1- 200 (3 copics)
Cuntents

Tie Acucous Fhotolysis of Fluraxvpyr Mathvibopind Haici ana
! svr {Azid) ia Meneral Sediche

Cievetand, C.B.eral Sl

. 27 l”..‘_’
Studyv ID: ENVII107Y GH-C # 2733
Pages: 1- 93 (3 copm>)

Soil Photolysis of Fluroxypyr I-Mecthvliheptyl Ester in Natural Sunhyght

Baitzer, F. R. e!..nl March 3. 1992 (Julv 51, 1990)
Study ID: ENV91080 GH-C # 27171 :
Pages: 1-79 (3 copics)

Anacrobic Aquatic Metabolism of Fluroxypyr Methvlhepivl Ester

Cleveland, C.B. eral Junc 24 1993
Study 1D: ENVIOL0O75 1 iH-C #3053
Pages: 1- 108 . (3 copics)

Section 3 for Fluroxypyr 8-6.doc



\"3 Joannc I. Miller/PM1-23 (7305C)
FPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FCR STARANE F(TECHNICALY AND STARANE EC(END-U-22
August 6, 1996 ‘
Page 11

Environmental Fate (continued)

Volume No. MRID No. Contents
Guideline No.

Volume 48 ¢/ ~~ . Acrobic Aquatic Metabolism of Fluroxypyr Methvlhepivl Ester
1624 lrlfp £ 03 4 S

Clcv'*l;md CB. erel Junz 24,1993

Studdy ID: ENVO1073 ’ CH-C £ 5068

P;s-atvs: 1- 123 LS SRBICE)
~
\/olurm 1y /4*1} c L/t_)({’ ‘/ / Adsorpticw/Desorption Batch Equiltbriuin Partitioning of
16 ~ Methoxvpyridine and Chichloropyridinel Metaboliies of Fluroxvpyr
Clevcland, C.B. er. af Februany 29, 1996
Study 1D: ENVY3072 CH-C 7 38518
Pages: 1- 150 {3 cegics)
Volume 50 Zf' 0 YO 3 Lfé Determination of Residues of Fluroxvoyr {f{#Amino-3.3-dichloro-6-
164-1 fluoro-2-oxv Acctic AcihPyridine), Micthaevpyridine ((4-Amino-3.3-
dichloro-6-fluoro-2-1m2thoxy) Pynidinei and 2. 5-Dichlerepyridinol ((4-

Amino3.5-dichloro-G-fluero-2-hvdroxy) Pamidine) in Soit by Capiltary
Gas Chromatogranhy Using Mass Selectne Detection
) Mowre, MG, Sargmst 20 TUUn
Sy DGR E TS
NN R YR IR

1¢7
Volume 31 "I"[(O 80 3 ‘/-!'7 Terrestnal Field Dissipation of i luroxypyr

164-1 :
Poletika, N.N. er.ef March 21, 1996
Study ID: ENVY2023 GH-C #3950
Pages: 1- 392 (3 copws)

Volume 52 [_/({»0 YD BL/ 8/ The Bioconcentration and Mctabolism of Firoxypyr 1-Methylheptyl

165-4 and 72-6 Ester by the Rainbow Trout, Oncorlivnchus o Kk Walbaum

Rick, D.L. er.al June i3, 1Yo
Study ID: DECO-ES-267
Pages: 1-90 {~ opics)
Volume 3 l‘[’ L{/ 15 05 47‘ Environmental Assessment/Sununary of Flmroxypy r
N/A
- Cleveland, C.B. ¢t ai Juiv 201y
Study 1D: GH-C 1034
Pages: 1- 78 (3 coptes)

Scrtion. 3 for Fluroxypsr 3-6.duc
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Ms. Joanne I Miller/PM-23 (7505C)

~APPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC(END-USE)

August 6, 1996
Page 12

Residue Chemistry

Volume No. MRID No.
Guidcline yo.

Volume 54 [%5[030 3 5_0

165-1

Volume 55

171-4(b)

Y o535 ]

Volume 36
171-4(c)

[Ypkp1 G2

Volume 37
171-(c)

Yefexd38 3

e ¥ ¥04035%

Volume 39
171-4(c)

Udosn3ss

Contents

A Confined Rotational Crop Study with '*C-Fluroxypyr Methyvlhepiyi
Ester
Yackovich, P.R. er.al
Studv ID: MET92057

Pages: 1- 231

NMav 8. 1996
GH-C # 3988
(3 cooics)

Nature of Residue of ['CJ fluroxypyr in Lactating Goais
Huskin, M.A.

Study ID: RES935023
Pages: 1- 142

Mayv 29, 1996
GH-C # 5v32
(5 copics)

Validation Report for the Determination of Residues of Fluroxvpyr and
Fluroxypyvr I-Mcethylthepivt Esier as the Acid Equivalent in the Grain,
Forage. Straw. and Hay of Wheat. Barlev. and Oais by Capiliary Gas
Chromatograpiy with Mass Sclective Detaction

Oldberding, E.L. er.af June 4. 1996

Study 1D: RESYSTIE GH-C # 41y

cagass - 50 (3 comies)

Indcpendent Laboratory Vahidauon of Method GRM 96.02 -

Determination of Residues of Fluroxypyr and Fluroxypyr 1-

Mcthviheptyl Esier as the Acid Equnvalent in the Grain, Forage. Siraw,

and Hay of Wheat, and Oais by Capillary Gas Chromatography with

Mass Sclecuive Detection
McKellar, R.L. er. al
Study ID: RES96044
Pages: 1 - 83

August 2. 1996
GH-C # 41006
(3 copics)

Validation Report for the Deicrmination of Residucs of Fluroxypyr in

Rumirant Tissucs and Milk by Capillary Gas Chromaiography with

Muss Selective Detection
Olberding, EL. er.af
Study ID: RES95164
Pages: 1- 39

Junc 10, 1996
GH-C #4048
(3 copics)

Frozen Storage Stability Study of Fluroxypyr 1-Mecthylhepty! Ester,
Fluroxypyr, 4-amino-3.3-dichloro-6-flucro-Pyridinol and 4-amino-3.3-
dichloro-6-fluoro-Mcthoxypyridine in Soil
Phillips. A.M. er.af May 29, 1996
Study 1D: RES93010/ GH-C #4032
RES93051
Pages: 1- 112 (3 copics)

Section 3 for Fluroxypyr 8-6.doc




Ms. Joonne I Miller/PM-23 (73030)
APPLICATIONS FOR NEW REGISTRATION - .
SECTION 3 FOR STARANE F (TECHNICAL) ARD STARANE £C (END-USE)
August 6, 1996 '
Page 13

Residue Chemistry (continued)

Volume No. MRID No. Contents
Guideline No.

Volume 60 EE T’ y &D The Magnitude of Residue of Fluroxvpyr in Wheat Following
171-4(k) JC Postemergence Application of XRM-5316

Roberts. D. W er.afl July- 1001996 (July 24, £990)
Study 1D: RESY5051 GH-C 2 40663
Pages: 1- 212 {3 copics)

Voluine 61 4{_(%0 g D 5 > <9 The Magnitude of Residuc of Fluroxypyr in Barley Followiny

171-4(k) Postcmergence Applicaiion of XRx:-3316
Robert. D. W. et a/ Julv 12,1996 (July 24 1996)
Study 1D: RESY30511 GH-C #4004
Pages: 1- 171 (5 copics)
Volume 62 L(j C[/@ 870257 The Magnitude of Residue of Fluroxypyr in Oats Following
171-4(K) Postemergence Application of XRM-3516
Roberts. D. W er af Judv 101996 (July 24, 3990)
Study 1D: RESY5051.2 GH-C # 1063 )
Pages: - 189 (3 copics)

~

o

}f’_ollun(:;(ﬁ f (,/ (7‘3/0 35”’ Determizaiion of Restducs of Fluro o in Wieat Processad Frazuons
P7l- ros

Phillips. AM. crof Junwars 270 1995 (Nae 250 1990)
Study 1D: RES93032 GH-C #3477
Pages: 1- 87 (3 copics)

Section 3 for Fluroxypyr 8-6.dnc



Ms. Joannc 1. Miller/PM-23 (7505C)
APPLICATIONS FOR NEW REGISTRATION -
SECTION 3 FOR STARANE F (TECHNICAL) AND STARANE EC (END-USE)
August 6, 1996
Page 14

Tolerance Petition (Scctions E.'F & G)

Volume 64 Fluroxypyr in or on Barley, Oats and Wheat: Sections E, F and G of the
171-5,6, 7 ADM/N Petition for Permancnt Tolerances. .

Hamburg, A. W July 30, 1996

Study ID: GH-C 41359

Pages: 1-29 (3 copies)

Volume 63 Z.Z (?[8 g 035'7 Interpretive Summary of Fluroxypyr and Fluroxypyr 1-Methyviheptyvl
{

N/A Ester Residue Chemistry
Olberding. E. L. Angust 2, 1996
Study 1D: GH-C 4138
Pages: 1- 32 (3 copics)

If you require further information, please contact me at the number listed below or Ms. Jovee Armstrong,
Registration Assistant for this product, at (317) 337-4657.

Sincerely,
P R I\'
- I A1)
(/)J, e .-:\‘;{)”}L'J"
/’\DJ\;-J\/Y VAR g - //
i/

Robert F. Bischoft

Product Registration Manager

U.S. Regulatory. Toxicology and
Environmental Chemistry

(317) 337-4686

(317) 3374649 (FAX)

RFB/car

Enclosurcs

Section 3 for Fluroxypyr §-6.doc




Fluroxypyr MHE Matrix Fluroxypyr MHE---EPA Chemical Code: 128968
(Data submitted 8/6/96 are listed in BOLD)
ideli ", . .-  MRID Number.or
Guideline o i . . . Submission S e
\ : uideline Title udy Title Author Study Date owElinco Study omments
Number Guideline Titl Study Titl Autl Study Dat Date DowEl Study ID C ts
) Number
Product Chemistry--TGAI
. Product Identification and Disclosure of| Series 61: Product Identity and Composition of
61-1 L : Vergrugge 11/15/91 12/9/91 42137322
Infgeediens STARANE® T Herbicide CTBIuESS
61 Product Identification and Series 61: Product Identity and Composition of Paterson 211596 816196 GH-C 4145
atersor & i ). )y L Bl
Disclosure of Ingredients STARANE* F Herbicide
Analytical 2 Series 62; Analysis @ ificati Pr Jami
62-1 A ‘m.yuc 1l and Certification of Series '62 Analysis and Certific u_lon of Product H)mnl(on L1891 12/9/91 42137323
Limits Ingredients for Fluroxypyr 1-MHE Bhuva
Aaalytical ! Certificnti ¢ Scries 62: Analysis and Certification of Product
My al and mncatot
62 ; imi: on o Ingredients of Fluroxypyr-1-methylheptyl Ester Ghaoui 7722196 R/6/96 GlI-C 4141
Limits ’ . -
Technical Grade of Active Ingredient (TGAI)
Not applicable 63-6 (Boiling Pt), 63-12 (pH), 63.15
\ . . . . . . . N .. | . (Flam.), 63-18 (Viscosity), 63-19 (Misc), 63-21
TR » v e e . 3| al - . oy nraclensiics A
63 IC';“'“I"“I ‘C.:hLIIIILdl b:“_(fs_él " hymc.l‘l and Chemical Characteristics of Ill‘umlll(fl.l 1I/18/91 12/9/91 42137324 (Diclectic). Not applicable due to low water solubility 63
wractenstcs Fluroxypyr 1-MHE nowles 10 (Dissociation) . To be submitted after registration 63-
17 (88) and 63-20 (Corrosion).
Physical and Chemical Series 63: Physical and Chemical
. 'sical a1 ica
63 Ch'lr teristi Characteristics of the Technical Grade of Active Ghaoui 6/25/96 8/6/96 GH-C 4093
aracteristics
Ingredient, Fluroxypyr-1-methylheptyl Ester
20
< m
(qp]
o <
£
x>
= ™
Joe
I ™
o 9]
Ry
- o
- ()
i o
O
(N} —
‘Trademark of DowElanco DowElanco
e Paae t of 18

m:\FluroxypyrSect3.xls

Submitted by: Robert F. Bischoff



Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968 ,

Guideline Guideline Title Study Title ‘Author Study Date Submission DowElanco Study 1D Comments
Number . Date AR
. : . RO . Number
Wildlife and Aquatic Organisms--TGAI
' Acute Avian Oral Toxicity The Acute Oral Toxicity (LD50) of DOWCO 433 10 Roberts .
° 1 . 6/10/83 2 40244 ners squif r EP 29
7i-1(a) (LDS0) in Mallard Duck (Ester) |the Mallard Duck Phillips 0/8 5121187 0244516 Gencerally meets requitements per EPA on 9/29/88
Acute Avian Oral Toxicity The Acute Oral Toxicity (LD50) of DOWCO 433 Roberts i -
-1(a . . . e 3/22/84 121/ 40244514 Tt s re £ 2P, 9/29/88
1@ 1150y in Mallard Duck (Acid) |Acid to the Mallard Duck Phillips 3121187 0244514 Generally meets requirements per EPA on 9/29/8
Acute Avian Oral Toxicity The Acute Oral Toxicity (LDS50) of DOWCO 433 Roberts .
- . . o 3/22/84 / 402, 3 S i 912t
71-1(a) (LDS0) in Bobwhite Quail (Ester) |Ester to the Bobwhite Quail Phillips 8 5121787 0244546 Generally meets requirements per EPA on 9/29/88
Acute Avian Oral Toxicity The Acute Oral Toxicity (LID50) of DOWCO 433 Roberts .
- . . . - 3/23/84 121 4024 : S : =P 2
TE1@ 1 D50) in Bobwhite Quail (Acid) |Acid to the Bobwhite Quail Phillips 3 3121187 0244515 Fulfills the requirements per EPA on 9/29/88
Acute Avian Dictary Toxicity The Subacute Dictary Toxicity (1.C50) of DOWCO Roberts .
-2 . . . L 111 2 : s the re sperE 24
712 (L.C50) in Bobwhite Quail (Ester) [433 Ester to the Bobwhite Quail Phillips 6/83 3121187 40244517 Fulfills the requirements per EPA on 9/29/88
: Avian Dietary Toxicity The Subacute Dictary Toxicity (LC50) of DOWCO Roberts ) ’
B Acute Avian Dictary Toxicity The Subacute Dietary Toxicity (LC L1/15/83 5 . . . g
T2 (c50) in Bobwhite Quail (Acid) [433 Acid to the Bobwhite Quail Phillips 518! S/21181 40244547 Fulfills the requirements per EPA on 9/29/88
5 Acute Avian Dietary Toxicity Fluroxypyr 1-methylheptyl ester: A Dictary [LC50 Grimes /13 12/ 3 . st -
2001 C50) in Mallard Duck (Ester) ~[Study with the Mallard Jaber /88 9 42137301 Core status per EPA on 7/25/94
2 Acute Avian Dietary Toxicity g - ooer A Dietary LGSO Study with the Maltard ime 1216 : P
71-2(b) (LCS0y in Mallard Duck (Acid) uroxypyr: ictary udy with the Mallarc Grimes 8/2/91 12/9/91 42137302 Core status per EPA on 7/25/94
Fluroy zpyr 1-Methylheptyl Esier Herbicide, ((4-
\vian Reproductive Tosicity i Amino-3.5-dichloro-6-fluoro-2-pyridinyoxy)acetic Beavers
Thi avian tpl.m ue n.c oxictiyn acid, |-methyvlheptyl ester: A One Generation Hawrot 11/29/89 12/9/91 42137303 Core status per EPA on 7/25/94
the Bobwhite Quail (Ester) . \ . -
Reproduction Study with the Bobwhite (Colinus Jaber
virginianus)
Fluroxypyr 1-Methylhepty! Ester Herbicide. ((4- Beavers
\vian Reproductive Toxicity i Amino-3,5-dichloro-6-fluoro-2-pyridinyljoxy)acetic Hoxter
Ty [V Reproductive TOXICUYIN 54 1-methytheptyl ester: A One Generation Nichols . 12/6/89 12/19/91 42137304 Core status per EPA on 7/25/94
the Mallard Duck (Ester) . . .
Reproduction Stady with the Mallard (Anas Hawrot
plaryrhynchus) Jaber
e e . n Fluroxypyr 1-Methylheptyl Ester: Evaluation of the .
; xicity in Bluegill fist oy . . Dill
72-1(a) :;:S':.])U\M() i Blucgill Sunfish Toxicity to the Bluegill, Lepomis macrochirus Bar:lcll 6/5/89 12/19/91 42137305 Invalid per EPA on 7/25/94
' wster Rafinesque
Weinberg
Fish Toxicity i egill Sunfish |F ypyr: Evaluation of the Acute Toxicity 1o the Richard
72-1() hsh' Toxicity in Bluegill Sunfish 'Iurox.)p)r \'l‘ll on o .u. Acute O\If.l y 1o the ic 1:.1r 'son 91791 12/19/91 42137306 Core status per EPA on 7/25/94
) (Acid) Bluegill, (Lepomis macrochirus ) Rafinesque Rick
Piasecki
! *Trademark of DowElanco DowElanco
'y m¥FluroxypyrSect3.xls Submitted by: Robert F. Bischoff .
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

MRID Number or

Guideline . Submission e e .
ieein Guideline Title Study Title  « *Author Study Date “;: m. ' DowElanco Study ID “Comments
Number ‘Date- B LT
. ‘ Number
Wildlife and Aquatic Organisms--TGAI (Cont.)
. Evaluation of the Acute Toxicity of Fluroxypyr 14
72-1(a)  |Fish Toxicity in Bluegill (Ester) [Methylheptyl Ester to the Blucgill, Lepomis Rick 1196 8/6/96 DECO-ES-3020
Macrochirus Rafinesque
721y |Fish Toxicity in Rainbow Trout | The Acute Toxicity of DOWCO 433 Acid to Willis 5/16/84 5121/87 40244518 Fulfills the requirements per EPA on 9/29/88.
(Acid) Rainbov Trout
: - . Weinberg
. T . - Fluroxypyr, 1-Methylheptyl Ester: Evaluation of the .
Fish To: ; ¢ ards
72:1(0) 51‘55: o Rainbow Trout 1., cute Toxicity to the Rainbow Trout, R'c:')i"fll“)" 911791 12/19/91 42137307 Core status per EPA on 7/25/94,
¢ Oncorhynchus mykiss: Walbaum . N .
Piasecki
rertebra 3 sale ‘ o 1c1 W 43.' - .
72:2a)  |MPenebrate Toxicity Freshwater The Acute Toxicity of DOWCO 433 Acid o Jones 4/18/84 521187 40244524 Fulfills the requirements per EPA on 9/29/88
L.C50 (Daphnia Preferred) (Acid) [Daphnia Magna
. Weinbery
Invertebrate Toxicity Freshwater Fluroxypyr, 1-Mcthylheptyl Ester: Evaluation of the h-;lll"x;:LB
72-2(a) ate Toxielly FIESIWAET | acute Toxicity to the Water Flea, Daphnia magna e 10/16/91 12/19/91 42137308 Core status per EPA on 7/25/94.
. LLC50 (Daphnia Preferred) (Ester) Servingki
Straus. .
Rick
Acute LCS0 estuari i Kl ‘pyr: Acute Toxicity to the Sitverside 214194 199-DO
72.3 / Cll.(. ¥ ' '.:\luarx:\\c.nlm Mur(.n:.)'pl)r. .‘;I-utc oxicity to the Sitverside, Boeri Amended 8/6/96 ot
marine organisms (Acid) cnidia beryllina 6/8/94 DS
Toxicity to Estuarine and Marine Fluroxypyr |, MHE: Acute Toxcity to Atlantic
72-3(a) xactty 1o Bstuanine and MANNC f o o sides (Menidia menidia ) Under Flow-through | Manning 8/26/88 12/19/91 42137309 Supplemental per EPA on 7/25/94
Organisms (in fish) (Ester) ..
Conditions
Toxicity to Estuarine and Fluroxypyr 1-Mcthylheptyl Ester: Acute Toxicity 707-DO
2. ari ynni o Fi 8 i
72-3(a) n\!nrmc Organisms in Fish to the Sheepshead Minnow, Cyprindon Kowalski 1/15/96 8/6/96 (DECO-ES-2961)
(Ester) variegatus
Toxicity to Estuarine a avine {Fluroxypyr 1. MHE: She ‘th wi : Easter . . -
72.3py | ovicity to Estuarine and Marine | Fluroxypyr 1, MHE: Shell Growth wids the Eastern L 8/26/88 12/19/91 42137310 Invalid per EPA on 7/25/94
Organisms (in mollusks) (Ester) {Oyster (Crassostrea virginca)
Toxicity to Estuarine and
. . \ Fluroxypyr 1-Methylheptyl Ester: Acute Flow- . . 646-D0O
72.3(t M 1ANISMS Husks T Kowalsk 112196 8/6/96 e
() ll::‘:;‘ Organisms in Mollusks Through Mollusk Shell Deposition Test rvaiski ' " (DECO-ES-2925)
iste .
Toxicity to FEstuarine and -
; Fluroxypyr: Acute Flow-Through Molluse She 198-1)(
71-Mb) Marine Organisms in Mollusks f Iurnx._\.p_\ r. X Acate Flow-Through Molluse Shel Boeri 27394 R/6/96 - )
K Deposition Test (E£S-2645)
(Acid)
Toxicity 10 Estuarine and Marine Fluroaypyr 1. MHE: Acute Toxicity to Pink Shrimp
72-3¢) . L 0 . w l ¢ .m(~ ane (Penaeus duorarum) Under Flow-Through Manning 820088 12719191 42137311 Supplemental per EPA on 7/25/94.
Organisms (in shaimp) (Ester . i
Conditions
*Trademark of DowElanco DowElanco
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Fluroxypyr MH E Matrlx Fluroxypyr MHE---EPA Chemical Code: 128968
(Data submitted 8/6/96 are listed in BOLD)

Guideline Submission MRID NIu.':"bc.l" or
', Guideline Title Study Title Author Study Date  ~ ' ; ' DowElanco Study 1D Comunents
Number Date . .
_ Number :
Wildlife and Aquatic Organisms--TGAI (Cont.)
Acute LC50 estuarine and
Fl pyr: Acute Toxicity to the Grass Shrimp, -
72-3(c) [rharine organisms in shrimp uroxypyr: Acu 'c oxicliyto the Lrass Shrimp Boeri 2/14/94 8/6/96 197 ,DO
) Palacmonetes pugio (DECO-ES-2643)
(Acid)
Toxicity to Estuarine and- Fluroxypyr [-Mecthylheptyl Ester: Acute 706-D0
72-3(c) Marine Organisms in Shrimp | Toxicity to the Grass Shrimp, Palaemonetes Kowalski 12/7/95 8/6/96 . it
) . (DECO-ES-2962)
(Ester) ugio

Evaluation of the Chronic Toxicity of
Fluroxypyr 1-Mecthylheptyl Ester to the Kirk, 11.D. 7/15/96 8/6/96 DECO-ES-3079
Daphnid, Daphnia magna Straus

Fish early life stage and aquatic
invertebrate life-cycle (Ester)

Accumulation in Fish and
72-6 Aquatic Organisim (Sce Environmental Fate 165-4) 8/6/96
Accumulation Study

A Review of the Toxicity of Fluroxypyr

; cotoxi ry ary layes, M. 3 iCO-ES-
N/A Ecotoxicology Summary Herbicide to Fish and Wildlife Mayes, M 7131196 8/6/96 DECO-ES-3150
- *Trademark of DowElanco DowElanco .
m:\FluroxypyrSect3.xls Submitted by: Robert F. Bischoff “ 7 Page 4 of 18
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Fluroxypyr MHE Matrix

Fluroxypyr MHE---EPA Chemical Code: 128968

(Data submitted 8/6/96 are listed in BOLD)

MRID Number or

Guideli . Submissi : .
, ne Guideline Title Study Title Author Study Date ubmission DowElanco Study ID Comments
Number Date o
. Number
Mammalian Toxicology--TGAI
] WCO 433 1-Mcthylheptyl Ester: Acute O Tox Category 1V. Guideline status per EP
1.1 Acute Oral Toxicity in the Rat DO .CO 331 Muhyl?mplyl ster: Acute Oral Jones /182 $21/87 40354005 ox Category Guideline status per EPA on
. Toxicity Study (L.ID50) in the Rat 5/4/88.
. s DOWCO 433 1-Methylheptyl Ester: Acute Dermal : Tox Category ill.  Guideline status per EPA on
812 Acute Dermal Toxicit . : Jones 11/71/82 5121/87 40354006
preute Bermi Toxielly Median Lethal Dose (LIDSO) in the Rat ones 354006 5/4/88.
: ¢ Inhalation Toxicity 3 W 33 c alation Toxicity in Rats: 4 Jardy Tox Categ 111, Mini atus per EP
8103 f\culg nhatation Toxicity Study [DO (;04 3: Acute Inhalation Toxicity in Rats Hardy L 1/28/84 5121/87 40244504 T'ox Category 11l Minimum status per EPA on
in the Rat Hour Exposure Jackson 5/4/88.
g1.4 Priméry Eye Irritation in the DOW(;O 433 l-f\'i.clhylhcplyl Ester: Eye Irritation Jones L1782 $121/87 10354007 Tox Category H1. Minimum status per EPA on
Rabbit Study in the Rabbit _|5/4/88.
WCO « :ptyl Ester: A Primg Tox Cate IV. Mini tatus per EP
81.5 Primary Dermal lrritation DQ \CQ 1.33 | M«.lhylhulpl‘)l Ester .A Primary . Jones 11/1/82 $/21/87 40354008 T'ox Category inimum status per EPA on
. : Skin Irritation and Corrosivity Study in the Rabbit 5/4/88.
Fluroxypyr Methylheptyl Ester: Dermal
81-6 Dermal Sensitization Sencitization Potential in the Hartley Albino Guinea Berdasco 9120190 12/9/91 42137335 Core minimum per EPA on 4/26/93
Pig
. e Jonker
Sub-Chronic (90-Day) Oral Toxicity Study, Til
82-1(a) 90-Day Feeding Study-Rat (Acid) Includ;ﬁng a Recovery Study, with DOWCQO 433 Falke 712187 12/9/91 42164502 Core minimum status per EPA on 7/21/92,
Acid in Rats L ¢
Kuijpers
Fluroxypry Methylheptyl Ester: 13-Week Dictary Cossc
82-1(a) 90-Day Feeding Study-Rat (Ester)] Toxicity Study and 5-Week Recovery Study in Vedula 1715191 1209191 42137336 Core minimum status per EPA on 4/26/93
Fischer 344 Rats Crissman :
Shirasu
Yoshido
-Day Feeding S - S Fluroxypyr: 13-Week Ora =bi -
82-1(a) %0 l,) 1y Feeding Study-Mouse Flurox? p)r. 13-Week Oral Subehronic Toxicity -F-bmo 10/1/88 12/9/91 42137337 Core minimum status per EPA on 7/21/92.
(Acid) Study in Mice Tsuda
Inui
Goto
90-Day Feeding studies--rodent | Fluroxypyr: 13-Week Dietary Toxicity Study .
82-1 : Grandje: 6/24/92 8/6/96 K-129976-007
and nonrodent (Acid) and 4-Week Recovery Study in Fischer 344 Rats randyeat " e 129976
Fluroxypyr Methylheptyl Ester: Dermal Probe Cossc
$2-2 21-Day Dermal-Rabbit (Ester)  [Study and 21-Day Dermal Toxicicty Study in New Crissman 9/1 /91 12/9/91 42137338 Core minimum status per EPA on 7/21/92.
Zealand White Rabbits Vedula
Chronic Feeding Study in the Rat Two-Yecar Chronic Oral Toxicity and Til
83-1(a) (A & f ¢ & y o Carcinogencity Study with DOWCO 433 Acid in Falke 1/16/85 5/21/187 40244506 Core supplementary status per EPA on 7/21/92.
< ©° Rats Bosland
*‘Trademark of DowElanco DowElanco
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

Guideline ‘ Submission MRID Nun)lipr or
\ Guidcline Title Study Title Author Study Date  ~ : DowElanco Study ID Comments
Number Date ’ .
Number
Mammalian Toxicology--TGAI (Cont.)
. . . Fluroxypyr: Two-Yecar Chronic Dictary
“eeding Study inthe Rat].. —
33-1(a) (igf);‘;c Feeding Study in the Ra Toxicity/Oncogenicity Study in Fischer 344 Rats - Bond 10/19/92 1173192 42540902
(Acid Interim (6 Month) Report
al i Feeding Study i the Rat ADDENDUM: Two-Year Chronic QOral Toxicity Til
ronic Feedi udy in the Ra . - . .
$3.1(a) | -rome Feeding Sy the Bl g Carcinogenicity Study with DOWCO 433 Acid Fatke 1/16/85 12/9/91 42137339 Core supplementary status per EPA on 7/21/92.
(Addendum) (Acid) R
in Rats Bosland
Chronic Feeding Study in the Dog|12-Month Toxicity Study in Beagle Dogs by Dictary . .
53-1 L Kinke 2/12/8: 572 244 i h er EP 2
83-1(b) (Acid) Administration of DOWCO 433 Kinkel 12/12/84 /21187 40244507 Core minimum status per EPA on 7/21/92.
Ehard
Chronic Feeding Study in the Dog|Fuur-Weeks Range Finding Study in Beagle Dogs Kinkel
83. . . T ) 3 2/9/9 421373« er EP 21792
1) (Addendum) (Acid) by Dictary Administration of DOWCO 433 Raasch 8178 12991 12137340 Acceptable study per EPA on 7721/92.
Knoell
Oncopenicity Study in the Rat Twe-Year Chronic Oral Toxicity and Til
coge ' S e Ra . . -
$3-2(a) :f}:’;u feity Stucy in the Carcinogencity Study with DOWCO 433 Acid in Falke 1/16/85 521487 40244506 Core supplementary status per EPA on 7/21/92.
(Ack Rats Bosland
L. . Fluroxypyr: Two-Year Chronic Dictary
coge { ¢ R: . L .
§3.2(a) |Oncogenicity Swdyinthe Rat 1, iOncogenicity Study in Fischer 344 Rats - Bond 10/19/92 11/3/92 42540902
(Acid) .
Interim (6 Month) Report
One icity Study in the Rat ADDENDUM: Two-Year Chronic Oral Toxicity Til
ncogenicity e Ra . . . . . P
$3-2(a) ogenicily . ¥ ¢ and Carcinogenicity Study with DOWCO 433 Acid Falke 1/16/85 12/9/91 42137339 Core supplementary status per EPA on 7/21/92.
(Addendum) (Acid) .
in Rats Bosland
Oncogenicity study in the Fluroxypyr: 18-Month Dictary Oncogenicity
83. . R . S8 ¢ -129 -
§3-2 mouse (Acid) Study in CD-1 Mice Cosse 772093 8/6/96 K-129976-004
. S . . Bottomley .
§3-3(a) Teratogenicity in the Rat (Acid)  |Effect of DOWCO 433 on Pregnancy of the Rat Mayficld 3/31/83 5/21/87 40244509 Guideline status per EPA on 5/4/88.
Teratogenicity in the Rabbit DOWCO 433: Effects of Oral Administration Upon Tesh
$3-3(b) N , g¢ y . . . P ¢ 2/2/84 5/21/87 40354013 Core minimum status per EPA on 7/21/92.
(Acid) Pregnance in the Rabbit Ross
. Tesh
Teratogenicity in the Rabbit ADDENDUM: DOWCO 433: Effects of Oral
833 . LT . . Ros: 0/27/88 W 421373« 2 mini f =P 21/92.
(b (Addendum) (Acid) Administration Upon Pregnanacy in the Rabbit R 088 107278 129191 12137341 Core minimum status per EPA on 7/21/9
‘ Wightiman
N A Range-Finding Study to Evaluate the
Range-Finding (Probe) Study |’ ‘ ’ 03.:
N/A l:l_':{’t) inding (Probe) Study Developmental Toxicity Study of Fluroxypyr Schroeder S1M94 8/6/96 K 1)137‘;‘?25 :" p
(hster Methylheptyl Ester in the Rat (K-1 -00é)
Teratogenicity i f A Deve ental Toxicity Study in Rats w/ "
833 Feratogenicity in the Rat \ Developmental Toxicity .lud_\ in Rats w Schroceder 94 81696 93-4052
(Ester) Fluroxypyr Methytheptyt Ester (K-137992-007)
N
. *Trademark of DowElanco DowElanco
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

MRID Number or

Guideline . Sul ;55: . L .
\ e Guidcline Title Study Title "Author Study Date " )-,m on DowElanco Study 1D Comments
Number Date -
Number
Mammalian Toxicology--TGAI (Cont.)
’ Fluroxypyr Methylheptyl Ester: Oral Gavage
N/A Probe Study Teratology Probe Study in New Zealand White Liberacki 5/2/96 8/6/96 K-137992-012
Rabbits
K xypyr Methylheptyl Ester: Oral Gavage
S3.3(b)  |Teratogenicity in the Rabbit | ToxYpyr Methylheptyl Ester: Oral Gavage Liberacki 512196 8I6/96 K137992-013
iy Feratology Study in New Zealand White Rabbits
2-Generation Reproduction Study |Oral Multigeneration Reproduction Study with Kocter
2.Geners produc _ Adoral v reners sproduction ¢ .
$3-4 s ) cprod udy B¢ ) eprocuction Sudy Van Marwijk 3/1/84 5/21/87 40244510 Core supplemetary status per EPA on 7/21/92,
in the Rat (Acid) DOWCQO 433 Acid ) .
Bosland
2-Generation Reproduction Study JADDENDUM: Oral Multigeneration Reproduction Kocter
2-Geners ¢ Study £ 3 A: Oral M reners epr
834 . . . A van Marwijk 3/21/84 12/9/91 42137342 Core supplemetary status per EPA on 7/21/92,
in the Rat (Addendum){Acid) Study with DOWCO 433 Acid in Rats van Marwi) . ¢ supple y pe Aon
Bosland
- . . Fluroxypyr: Two-Generation Dictary
2-Generation R JI
83.q [ vencrafion Reproduction g, o reduction Toxicity Study in Sprague-Dawley Vedula 6/19/96 8/6/96 K-129976-012
Study in the Rat (Acid) ’
d Rats
. Lo . Fluroxypyr: Two-Year Dictary Chronic
Chronie Feeding/Oncogenicity |
835 . fromie Feee I."lJ neogenicity Toxicity/Oncogenicity Study in Fischer 344 Rats 4 Quast 6/15195 8/6/96 K-129976-008¢t)
in the Rat (Acid) .. . .
Final Report
Anes Metabolic Activation Tes Hossack -
8.2 Ames Test(Acid) ! “M. ctabolic ¢ .ulf ‘_““" _L\l © ,'\T_W gv\ ‘o “N IL 1T 5121/87 40354014 Acceptable study per EPA on 5/4/88.
Potential Mutagenic Effect of DOWCO 133 Richold
. L, , . . Holmstrom
8.2 Cytogenetics in Vitro (Acid) Dowd33: Cytogenetic Study in Chinese Hamsters MG 4183 5/21/87 40354017 Unacceptable study per EPA on 5/4/88.
1cGregor
‘Trademark of DowElanco DowElanco
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

Guid I: e Subimission . MRiD Number or
o1} L ges - h - L et
waett Guideline Title Study Title Author Study Date : K DowElanco Study 1D Comunents
Number Date
. Number
Mammalian Toxicology--TGAI (Cont.)
An [nvestigation into the Possible Induction of Point
84-2 CHO/HGPRT(Acid) Mutations at the HGPRT-Locus of Chinese Hamster Davis 7/11/83 5/21/87 40244511 Acceptable study per EPA on 5/4/88.
Ovary Cells by DOWCO 433
. DOWCO 433: Assessment of Mutagenic Activit McGrego
84.2 Mouse Lymphoma(Acid) . Assessment of Mutagenic Actity . el 3/1/83 5/21/87 40354015 Acceptable study per EPA on 5/4/88.
in Mouse Lymphoma Riach
Structural Chromosome .
DOWCO 433: Cl s 1 Aberrat Asst Holmst
§4-2(b) | Aberration--Chromosomal NS FOMOSOIMAZ ABCITANaNs AsSAY olmstrom 31/83 5/21/87 40354016 Acceptable study per EPA on 5/4/88.
. . with Chinese Hamster Ovary Cells in Vitro McGregor
Aberrations CHO Cells (Acid)
Evaluation of Fluroxypyr Methylheptyl Ester in
the Chinese Hamster Ovary
84-2 Gene Mutation (Ester) CelVHypoxanthine-Guanine-Phosphoribosyl Linscombe 1/23/96 8/6/96 K-137992-009
Transerase (CHO/HGPRT) Forward Mutation
Assay
Evaluation of Fluroxypyr l\‘lc(hylhcpl:yl Ester in
84-2 Gene Mutation (Ester) an In Vitro Chromosomal Aberration Assay Linscombe 1/16/96 8/6/96 K137992-010
Utilizing Rat Lymphocytes
Evaluation of Fluroxypyr Mcthylheptyl Ester i :
842 |Gene Mutation (Ester) valuation ot FIUroxypyr WChyTheplyt BRI o pudi 1115196 8/6/96 K-137992-011
The Mouse Bone Marrow Micronucleus Test
Mutagencity Test with Fluroxypyr Methylheptyl
Ester in the Salmonella - Escherichia 16848-0-422R
84-2 Gene Mutation (Ester) Col/Mammalian-Microsome reverse mutation Lawlor 12/28/95 8/6/96 o
. ) . (K-129976-008)
assay preincubation method with a confirmatory
Assay
Other Genotoxic Effects-- DOWCO 433: Assessment of Genotoxicity by McGregor
. . . 1cGreg
844 Unscheduled DNA Synthesis Unscheduled DNA Synthesis in Human Embryonic Riwcl% 21/83 5/21/87 40354018 Acceptable study per EPA on 5/4/88.
(Acid) Cells ‘
. DOWCO 433 Pharmacokinetic Study in Male Veenstra .
$5-1  |General Metabolism--Rat (Acid) | HrmAcOXINEtie Study in Male eenstra 6/1183 5121187 40244512 Acceptable study per EPA on 5/4/88.
Wistar Rats Hermann
The Biokinetics and Metabolism of 14C-DOWCO Hawkins
i ~neral Metabolism--Rat (Este ' ] h 15/ 21 244513 s : =
85-1 General Metabolism--Rat (Ester) 433 Methythepty! Ester in Rats Kirkpatrick 1/5/81 SI2187 40244513 Supplementary study per EPA on 5/4/88.
*Trademark of DowElanco DowElanco
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

!

Guideline
Number

Guideline Title

“Study Title

Author

Slllltj.); Da_lé" ;

,Sﬁﬁﬁ

rission

*. . Comments

Mammalian Toxicolo@--TGAI

Cont.l)

45-1 General Metabolism--Rat (Ester) [ADDENDUM: ‘The Biokinetics mjd f\'if:mbolism of l;luwkh?s 21390 12/9/91 42137343 Acctfpmblc study but does not mect guideline
(Addendum) 14C-DOWCO 433 Methylheptyl Ester in Rats Kirkpatrick requirement per EPA on 7/21/92.
o R Fluroxypyr Mcthylheptyl Ester (Fluroxypyr
General Metabolism - Rat
85-1 (I:S':::)' ctabolism - Ra MHE) and Methyiheptannol: Metabolism in Domoradzki 6/3/96 8/6/96 K-137992-014
; Male Fischer 344 Rats
A Review of the Mammalian Toxicity of
N/A Toxicology Summary Fluroxypyr and Fluroxypyr 1-Mecthylheptyl Fisenbrandt 7/31/96 816196 T2.02-204-000-001
Ester

*Trademark of DowElanco
m;\FluroxypyrSect3.xls

DowElanco
Submitted by: Robert F. Bischoft
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

Guidéline o S . oo Subimission D
¢ :"( '-:'h" Guideline Title Study Title Author Study Date. -“} ! .s_‘|.0n Comments
Number Date’
Plant Protection--TGAl
: Tier It Aquatic Plant Growth | . e e e
122:2 and ,:"," :l '\"“"l'_c 'l,'l‘"'l(cr"“ ”' Fluroxypyr 1-Methylheptyl Ester: The Toxicity | Sa196 e 10-04-1
er 11: | ] Trow sxande K
123.2 !tr : Aquatic Plant Growth | e @ costatum Alexander ) /Y96 (DECO-ES-3131)
(Ester)
Fier 11: Non-T ¢ Tercestrial Evaluating the Effects of Fluroxypyr-MHE on RES95175
123-1 ',;’trl ) ” :m- arget Terrestniali e Scedling Emergence and Vegetative Vigor of Schwah 517196 8/6/96 (ABC Lab #42838)
ants LR er) Non-Target Terrestrial Plants (GH-C 4053)
The Toxicity of Fluroxypyr 1-Mcthylheptyl Ester to Hughes
123-2 |Aquatic Plant Growth (Ester) y ot aroxypyr [-MetyHiepty Bl 10/9/91 12/9/91 42137312 Supplemental per EPA on 7/25/94.
Selenastrum capricornutum Alexander
The Five-Day Toxicity of Fluroxypyr (DOWCO Cowgill
123.2 Aquatic Plant Growth (Acid) 433) to Selenastrum capricornutum Printz, A Milazzo 1/22/88 12/9/91 42164501 Invalid per EPA on 7/25/94.
' Freshwater Green Algae Murphy '
1232 Ticr 11: Aquatic Plant Growth |Fluroxypyr {-f\lt‘”ly“lcplﬂ Ester: The Toxicity Milazz0 6/4/96 8/6/96 [£S-3073
(Ester) to the Blue-Green Alga, Anabacna flos-aquae
- . _ IFluroxypye 1-Methylheptyt Ester: The Toxicity
Tier 11: ~Target Terrestrial K \ N
123.2 Fier 11 ‘Non et Terr et the Aquatic Plant Duckweced, Lemma gibba L. Milazzo 6/4/96 8/6/96 ES-3074
Plants (Ester) . i
G-3
123.2 'l‘icr 11: Aquatic Plant Growth I"Iurox{'pyr I-i\lcllly:lhcpt_\'l Iisl.cr: The '.l‘nxicit_v Milazzo 6/4/96 RI6/96 £S-3075
(Ester) to the Freshwater Diatom, Navicula pelliculosa
Tier ;. Aquatic Plant G i Fluroxypyr 1-Methytheptyl Ester: The Toxicity
er 1 atic Pla Srow -
123.2 lil_r Aquatic o ! to the Freshwater Green Alga, Selanastrum Mitazzo 6/4/96 8/6/96 ES-3076
(Ester) capricornutum Printz,
Evatuation of the Phytotoxicity of
. . . J-Amino-3,5-Dichloro-6-Fluorao-2. ..
N/A Evaluation of Phytotoxicity . R Kirk H0/6/95 8/6/96 DIECO-ES-3029
. Methoxypyridine to the Green Algae,
Selenastrum capricornutum Printz,
Phytotoxicity of Fluroxypyr MHE and its :
N/A Evaluation of Phytotoxicity Metabolites Fluroxypyr, Methoxypyridine, and Wright 11720495 8/6/96 GH-C 3859
Pyridinol to Non-Target Terrestrial Plants
*Trademark of DowElanco DowElanco

N m:\FluroxypyrSect3.xls
Rrepared by: J. Armstrong

Submitted by: Robert F. Bischoff
Matrix Submitted to EPA: 8/6/96
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

i

MRID Number-or

Guideline : . Siibmission - - : v
Lo ! Guideline Title Study Title Author Study Date ! "-mg, on DowElanco Study ID Comments
Number Date .
Number
Nontarget Insect !
Honey Bee Acute Contact (LDSO)|F v, 1-MHE: : Contact Toxicity ,
411 oney Bee Acute Contact (LLD50) l'luroxy|:)) r, I-MHE: An Acute Contact Toxicity Lynn 8/20/91 12/9/91 42137313 Core status per EPA on 7/25/94.
(Ester) Study with the Honey Bee Hoxter
14141 I-Ion'cy Bee Acute Contact (LD50){Fluroxypyr: An Acute Contact Toxicity Study with Lynn 820091 12/9/91 42137314 Core status per EPA on 7/25/94.
(Acid) the Honey Bee Hoster
*Trademark of DowElanco DowElanco

m:\FluroxypyrSect3.xls

Submitted by: Robert F. Bischoff
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968 ¢

MRID &l;;iibé_r or

Guideli . ' Subniissi L :
:" cine Guideline Title Study Title Author Study Date tbmission DowElanco Study ID Comments
Number Date :
. ) Number
Environmental Fate--TGAI
A Review of the Environmental Fate of Fluroxypyr-
NIA  |Summary eview of fle EITIFonTe ¢ OLTNIONYPYE L ehmann 10/10/90 12/9/91 42137315
: 1-Methylheptyl Ester in.Soil
The Hydrolysis of Fluroxypyr-MHE in Dilute
161-1  |Hydeolysis e Myarolysis oxypyt e Lehstiann 5129/87 SI21/87 40244539 Accepted by EPA on 11/30/87.
y - Aqueous Solution
F tion of Fluroxypyr from Fluroxypyr-MHE by
161-1  |Hydrolysis ormation of Furoxypyr from Hlroxypys Y1 Lehmann 6/13/88 12/9/91 42137316
Soil Catalysis
The Aqueous Photolysis of Fluroxypyr ENV91079
161-2 Photodegradation: In Water  |[Methylheptyl Ester and Fluroxypyr (Acid) in Cleveland 7727192 8/6/96 :
. (GH-C 2758)
Natural Sunlight
3/3/92
.. Soil Photolysis of Fluroxypyr 1-Methylheptyl ENV91080
- ki egradation: On § o Batze ende 6/¢
161-3 Photodegradation: On Soil Ester in Natural Sunlight reer Amended 816196 (GUH-C 2717R)
' 7/31/96
162-1 Acrobic Soil Metabolisim Study  JAcrobic Soil Metabolism of Fluroxypyr-MHE Lehmann 1/30/89 12/9/91 42137317
A Review of 2-Octanol, Hydrolysis Product of
16241 | Acrobic Soil Metabolism Study |/ oo @ & etanol, Bycrolysis Froduct o Lehmann 8/13/91 12/9/91 42137318
* |Fluroxypyr-1-Methylheptyl Ester .
Response to EPA Review of Fluroxypyr EUP .,
162-1 Actobic Soil Metabolism Study ‘u[m.m% 0 EPA Review of Fluroxypyr EU Cleveland 3/26/93 417193 42730001
* |Submission
Acrobic Soil Mctabolis [ Lie-Fluroxypyre SNV S emental i ation s itted as
1621 Acrobic Soil Metabolism Study [ CFiC Sott dlctabolisny ot Ie-Firosypye Ralluntine 4/5/93 8/6/96 I NV‘)ZOIS Supplemental information submitted as a
© IMHE (GH-C 3026) Complementary Copy.
1623 An:lqroh.ic .»\(‘|n:llic Soil Anaerobic f\(]llf\(iC Mectabolism of Fluroxypyr Cleveland 6/24/93 8/6/96 ENVY1075.1
Metabolism Study Methylheptyl Ester (GH-C 3033)
162-4 Aerobic .A(]llillic Soil Acrobic Aquntic Metabalism of Fluroxypyr Cleveland 6/24/93 8/6/96 EN\.’9IO7S
Metabolism Methyheptyl Ester (GH-C 3008)
Leachi d Lehmann \ ble f bility of es .
1631 | caemne an , An Adsorption/Desorption Study of Fluroxypyr Miller 1174788 12/9/91 42137319 ncceptable except for mobility of aged ester pet
Adsorptiow/Desorption . . EPA on 10/28/92.
Olberding
. *Trademark of DowElanco DowElanco

m:\FluroxypyrSectd.xls
Prepared by: J. Armstrong

Submitted by: Robert F. Bischoff
Matrix Submitted to EPA: 8/A/96
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Fluroxypyr MHE Matrix
(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968 *

Guideline ' Subiission ~_ YRID Number or :
, Guideline Title Study Title Author Study Date 70 DowElanco Study 1D Comments
Number Date
Number
Environmental Fate--TGAI (Cont.)
o \(’S()rp(iOll/l.)Cb:()r[)li()l| Batch Equilibrium
Leaching and ' ENV95072
163-1 cae ""?’ " . Partitioning of Mcthoxypyridine and Cleveland 2129196 8/6/96 -
Adsorption/Desorption . o R . (GH-C 3854)
Dichloropyridinoel Mectabolites of Fluroxypyr
P, s . TR T . - EENV92023
164-1 Soil Field Dissipation Study I errestrial Field Dissipation of Fluroxypyr Poletika 3/21/96 8/6/96 (GH-C 3950)
Determination of Residues of Fluroxypyr ((4-
164-1 Soil l'“:ld Dissipation Study ( Amino-3,5-dichloro-6-fluore-2-oxy Acetic Acid) Moore ®/2/96 8I6/96 GH-C 4170
Analytical Method) Pyridine), Mcthoxypyridine ((4-Amino-3,5-
dichloro-6-fluoro-2-methoxy) Pyridine) and 3,5-
Dichloropyridinol ((4-Aminoe-3,5-
dichloro-6-fluore-2-hydroxy) Pyridine) in Soil by
Capillary Gas Chromatography Using Mass
Sclective Detection
See - (Sce Residue Chemistry) Frozen Storage .
Storage Stability (Soil i 8/6/96
171-4(¢) orage Stability (Soil) Stability Study v
165-1 Confined Rotational Crop Study | (See Residue Chemistry) 12/9/91 42137320
fined Rotational
tes.g  [Confined Rotational Crop g Residue Chemistry) 816196
Study
Fluroxypyr Methylheptyl Ester: Letter Report Mutoh
165-4 Accumulation in Fish Summarizing Mcthod Development Work for Fish Ihr:m? 1/27/89 12/9/91 42137321
Accumulation Study ‘
165-4 and Accumulation in Fish and The Bioconcentration and Metabolism of
7 ; Aquatic Organism Fluroxypyr 1-Mecthylheptyl Ester by the Waoodburn 6/13/96 RI6196 DECO-ES-2679
- Accumulation Study Rainhow T'rout, Oncorhyachus mykiss Walhaum
Environmental Envi tal Assess s arv [
N/A AssessmentUSummary for :nnrnnnun Al Assessmentistimmary for Cleveland 712196 8/6/96 GH-C 4034
. i Fluroxypyr
Fluroxvpyr o
“Trademark of DowElanco DowElanco

m:\FluroxypyrSect3.xls

Submitted bv: Robert F. Bischolf
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968 1

Submission

MRID Nsbér or

Guideli - . . ' o
pidetine Guideline Title Study Title Author Study Date DowElanco Study ID Comments
Number Date .
Number
Residue Chemistry--TGAI
) " - I ;
: . 14C Fluroxypyr MHE: Confined Accumulation : I:kl_) Supol ! stud leabl Ep :
: . _ardie ental s adeable) per E
165-1 Confined Rotational Crop Study |Study on Rotational Crops Planted at 30, 120 and ree 9/17190 12/9/91 42137320 upplemental study (upgradeable) per EPA on
o Miller 10/28/92
. 366 Days After Sotl Treatment .
Baldwin
Confined Rotational Crop A Confined Rotational Crop Study with 14C- . MET92057
- - Yackovic 9 ¢
1651 ruay Fluroxypyr Methlheptyl Ester ickovich SI8196 86196 (GH-C 3988)
171-4(a) [Nature of Residue in Plants Metabolism of [14C]) Flumxy[;yr MHE in Whemt Puvanesarajah 10/25/91 12/9/91 42137344
Yachovich
L The Fate of 14C Labeled Fluro Fed to Laying .
171-4(b) | Nature of Residue in Livestock Hc‘;g ate <aneled Flaroxypyr Fec to Lying Lardic 1/20/89 12/9/91 42137345
M}J;Ilcr
Yachovich
The Fate of 14C Labcled Fluroxypyr Fed t .
171-4(b) | Nature of Residue in Livestock | 1¢ Fat€© theled Huroxypyr beclo Lardic 212/90 12/9/91 42137346
Lactating Goats .
Miller
. Nature of Residues of {14C] Fluroxypyr in . RES95025
- g Lives Husk s
171-4(b) |Nature of Residue in Livestock Lactating Goats uskin 5/29/96 8/6/96 (GH-C 3954)
Residue Analytical Method Determination of Residues of Fluroxypyr in Corn
ssidue Analytical Methog . . ;
171-4(0) esidue Amvytic ctho Forage, Grain and Fodder by Gas VanDyke 11/22/91 12/9/91 42164503
(Plants)
Chromatography/Mas Spectrometry
Residue Analvtical Method Mecthod Validation for the Determination of
:sidue Analytical Metho . . N . .
171-4(c) (;:lllxi(:; e e Residues for Fluroxypyr in Corn Forage, Grain and Duchelbeis 3/4/91 12/9/91 42164504 .
o Fodder by Gas Chromatography/Mass Spectrometry
Residue Analytical Method Fluroxypyr Analysis Using FDA/USDA
R . Henl
171-460) (Plants) Multiresidue Methodology cney 71189 12991 42137347
Validation Report for the Determination of
Residues of Fluroxypyr and Fluroxypyr 1-
Residue Analytical Method Methylhepty!l Ester as the Acid Equivalent in , RESYS5118
-3¢ d : Olberding 6/4/96 8/6/¢
171-4(c) (Plants) Grain, Straw and Hay of Wheat, Barley and Mberding A6 /6196 (GH-C 4049)
Oats by Capillary Gas Chromatography with
Mass Selective Detection.
N
*Trademark of DowElanco DowElanco
m:\FluraxypyrSectd.xls Submitted by: Robert F, Bischoff ’

Prepared by: J. Armstrong

Matrix Submitted to EPA: 8/6/96
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

MRID Number or

suideline Submissio
C:m e Guideline Title Study Title Author Study Date ubmisston DowElanco Study 1D Comments
Number Date
Number
Residue Chemistry--TGAI (Cont.)
Independent Laboratory Validation of Method
GRM 96.02 - Determination of Residues of
171-4(¢) R'csuluc Analytical Mclhuc‘l Fluroxypyr and Fluroxypyr l-i\lclh)-'lhcpl_\'l McKellar 812196 RI6/96 RI:S‘)‘(»()&N
(Plants) Ester as the Acid Equivalent in the Grain, . (GH-C 4166)
Foarage, Straw, and Hay of Wheat, Barley, and
Oats by Capillary Gas Chromatography with
Mass Selective Detection
rel > alviy s arg H H N 'y Vet T Do » )
171-4(d) R(.Sl.dllt. Analytical Method Determination of Fluroxypyr Residues in Peritoneal Day 1/3/88 12/9/91 42137349
(Animals) and Subcutancous Fat
Residue Analytical Metl
0y |Residue Analytical Method Determination of Fluroxypyr in Milk Day 3/8/88 129491 42137350
(Animals) \
171-1(d) Rcs!duc Analytical Method l)'clcrlnmnnon of Fluroxypyr Residucs in Kidney, Day 3/3/88 12/9/91 42137351
(Animals) Liver and Muscle
Woods
1714() Rcs!duc Analytical Method Dclcrmma.non ofH_uroxypyr in Eggs, Chicken \C(liflc 41290 12/9/91 42164505
(Animals) Muscle. Liver and Fat by Gas Chromatography Hutchison
Webster
..-‘ . R 'l."( T e "' 7] 3 T 3".', el L M
1714 Ru{dm Analytical Method l)uunnn'\‘um\ of I l}lro‘y|))r in Eggs. Chicken Phillips 10728091 12/9/91 42164506
(Animals) Muscle, Liver and Fat by Gas Chromatography
Validation Report for the Determination of
Residue Analytical Method Residues of Fluroxypyr in Ruminant Tissues and , RESY95164
171-4(d iy Olberding 6/10/96 8/6/96
@) (Animals) Milk by Capillary Gas Ghromatography with yerding ” ' v (GH-C 4048)
Mass Selective Detection
- Stability of Fluroxypyr in Corn Forage. Grain and
F71-4(c Storage Stability VanDyke 8/14/90 12/9/91 42137352
© orage STabIy Fodder and Wheat Grain and Straw Stored Frozen HyRe
“rozen Storage Stability S :of Fluroxypyr 1-
:“roll'cr‘)" tn'r‘llglc‘ jlﬁl);[;!) Study ()fJI Iur'()\'\[;)gr 1 RES93010/
171-3(¢)  [Storage Stability ccrviheptyl Bster, FIuroxypyr, 4-amimo-2os 0 iips, AN | 5729196 8/6196 RES93051
dichloro-6-Nluoro-Pyridinol and 4-amino-3,5- .
. R (GH-C 4032)
dichloro-6-fluoro-Methoxypyridine in Soil
Roberts
M: H - » Reci . W A3 (F] xypy el e | HI: 0
171-4()) b 11gnnu'd<. of lf.\c Residue in DO CcO .(I luroxypyr) Residues in Milk and Camcron YIG 5/21/87 40244338
Meav/Milk--Dairy Cows Tissues of Dairy Cows MacBDonald
Brown
“Trademark of DowElanco DowElanco
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Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968 1

MRID Nutiber or

suideline s L . " Submission N S
Guidelin Guideline Title ‘Study Title Author Study Date Su yrission DowElanco Study ID Comments
Numbher . R Date X s i
. . . Number
Residue Chemistry--TGAI (Cont.)
Determination of Fluroxypyr in Eggs. Muscle, Liver ,
171-4()  |Magnitude of Residue - Poultry  {and Fat Tissues from Chickens Administered Woods 4/24/90 12/9/91 42137348
Fluroxypyr Herbicide-
- . Determination of Residucs of Fluroxypyr in Wheat,
1-4(k Field Trial . VanDyke /1290 1
171-4(k) |Crop Ficld Trials Barley and Oat Grain and Straw inDyke 9 2/9/91 42137353
ctermination of Residues of Fluro) in Wheat
170-4(k)  |Crop Ficld Trials Determination of Residues of Fluroxypyrin Wheat 1y ke 12/6/91 12/9/91 42137354
Grain and Straw - A Bridging Study ]
The Magnitude of Residue of Fluroxypyr in 7/10/96 RES95051
171-4(k)  |Crop Ficld Trials Wheat Following Postemergence Application of Roberts Amended 8/6/96 (‘"AC ‘40(3
XRM-5316 7124196 (GN-C 4063)
The Magnitude of Residue of Fluroxypyr in 712196 RES95051.01
171-4(k) |Crop Field Trials Barley Following Postemergence Application of Roberts Amended 8/6/96 (:;' C 40@
XRM-5316 7124796 - )
The Magnitude of Residue of Fluroxypyr in Oats 7710196
. . . . . ¢ :]Llll uac o csigue 0 'llr(f\) pyrin 'S Y » RESQSOS].OZ
171-4(k)  [Crop Field Trials Following Postemergence Application of Roberts Amended 8/6/96 (GH-C 4065
XRM-5316 7124/96 T )
' Magnitude of the Residue in Determination of Residues of Fluroxypyr in
714 . VanDyke 20/91 12/9/91 213
! 0 Processed Food/Feed Processed Fractions of Wheat ' inAyRe 912009 29 42137355
‘ 1/27/95 and i
171-4(0) :\':.:lgnilm:cl“nf l(:‘/;:tf:iduc in ::::llnrlllll;:(l):l:):l:::' :(:?:,(::::;"r Fluroxypyr in Phillips, A.M. AZm:mI::'(‘I( 8/6/96 ((!(lllESgJ;):727
0cesse 00 gyl 1C8 Cesse rac S s b
cossed 5/23/96 )
PESTICIDE PETITION
Section E: Reduction of
Sccl‘um I . f( ||(<|(m N Fluroxypyr in or on Barley, Oats and Wheat:
171-5,171-6,|Residue, Section F: Proposed |, o n . . )
= .. - Sections E, F and G of the Petition for Hambury 7/30/96 8/6/96 GH-C 4159
171.7 Tolerance, Section G: .
R R Permanent Tolerances
Reasonable Grounds in
Support of the Petition (Acid)
Interpretive Suinmary of Fluroxypyre and
N/A Residue Chemistry Summary  [Fluroxypyr [-Mecthylheptyl Ester Residue Olberding R72/96 8/6/96 GI-C 4158
Chemistry
*Trademark of DowElanco DowElanco

mi\FluroxypyrSect3.xls
™~ . Prepared by: J. Armstrong

Submitted by: Rabert F. Bischoff
Matrix Submitted to EPA: 8/6/96
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Fluroxypyr MHE---EPA Chemical Code: 128968 @

Fluroxypyr MHE Matrix

(Data submitted 8/6/96 are listed in BOLD)

MRID Numbcr or

Guideline . : s . : " Submissio PREE L
, Guideline Title . Study Title Author Study Date nll‘th " DowElanco Study ID -~ : : Comments
Number Datc Yo
Number.
Product Chemistry (End-Use)----Starane* EC---prev. XRM-5316
Series 61: Product Identity and Composition of
Product Identification and ST Dhl D hicide, Cmulsifiabl
61 To( uct Identifica "f" il ARANI I‘C Her )l.cuh. A:) Emulsifiable Paterson 2/8/96 8/6/96 GH-C 4061
Disclosure of Ingredients Concentrate Formulation of Fluroxypyr-1-
Methytheptyl Ester
Analytical and Certification of Tcncs!{,z:“A':_lel'ys':‘z:';(bcc::lﬁc;“"l";(;{rhllr;’;';:l
g S0 ind-Us oduct ) 1-5316, .
62 Limits neredients of the se brocuet 27 Ghaoui 7196 8/6/96 GH-C 4033
and Emulsifiable Concentrate Containing
l"lurm::ypyr-l-mc(hylhcplyl Ester (1-MIIE)
Series 63: Determination of Physical and
. *hysical and eInics “hemicat P X -5316, ¢ .
63 I‘h) sical Il'l( ‘Chum( 1l (?hum.c il Properties of \l(l}l 5 .l(;. m‘ Kinnunen 81693 RI6I9G FORY3081
Characteristics Emulsifiable Concentrate Containing Fluroxypyr
I-Methyleheptly Ester (1-MHE)
-
*Trademark of DowElanco DowElanco .
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Fluroxypyr MHE Matrix

{Data submitted 8/6/96 are listed in BOLD)

Fluroxypyr MHE---EPA Chemical Code: 128968

2

Guideline L : Submission MRID Number or. S
Guidcline Title Study Title Author . Study Date B - DowElanco © Comments
Number ) R o - . . #:Date A A
Mammalian Toxicology (End-Use)---Starane* EC---prev. XRM-5316
XRM-5316: Acute Oral Toxicity Study i
81-1  |Acute Oral Toxicity in the Rat |'. cute Oral Toxicity Study in Cosse 11120192 8/6/96 M-005316-001A
. Fischer 344 Rats
81.2 Acute D | Toxicity X’M-5316: Acute Dermal Toxicity Study in Coss 11/20/92 8/6/96 M-005316.00
’ Acute Dermal Toxierly NewZecaland White Rabbits osse -005316-001D
. 3“:"“ Inhalation Toxicity in the)y o nq 6316: Acute Inhalation Toxicity Study ek . e M005316.0
] * With Fischer 344 Rats cekman d -005316-002
Primary Eye Irritation in the _ L. ]
) XRM-5316: Primary Eye Irritation Study in ’
81-4 Rabbit New Zcaland White Rabbits Cosse 11/20/92 8/6/96 M-005316-001C
et | XRM-S316: Pri ) itation ¢ »
81-5 Primary Dermal Irritation XRM-5316 rm?ary DCI‘T!];II Irritation Study in Cosse 11720192 816/96 M-005316-0018
New Zealand White Rabbits
e XRM-5316: Dermal Sensitization Potential in .
81-6 Dermal Sensitization \ X ) Cosse 11/20/92 8/6/96 M-005316-001E
the Hartley Albino Guinea Pig
Yo
e
R
*Trademark of DowElanco DowElanco

m:\FluroxypyrSect3.xls
Prepared by: J. Armstrong

Submitted by: Robert F. Bischoff
Matrix Submitted to EPA: 8/6/96
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Fy g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
8 M‘ ¢ " WASHINGTON, D.C. 20460
e
40 pacte August 9, 1996

* DOWELANCO

9330 ZIONSVILLE ROAD PREVENTION FeseIDES A
INDIANAPOLIS, IN 46268 : , TOXC SUBSTANGES

ATTN: ROBERT F BISCHOFF

PRODUCT NAME: STARANE F

COMPANY NAME: DOWELANCO

OPP IDENTIFICATION NUMBER: 243062
EPA FILE SYMBOL: 62719-E1IL
EPA RECEIPT DATE: 08/08/96

SURJECT: RECEIPT OF APPLICATION FOR A NEW REGISTRATION

DEAR REGISTRANT

The Office of Pesticide Programs has received your application
for a new registration, and it has passed an administrative screen
for completeness.

Please note that this is only a notification of receipt of
your application. This is only the first step in the application
process, and does NOT constitute approval.

If you have any questions, please contact Joanne Miller,
Product Manager 23 at (703) 305-6224.

Sincerely,
7

. 5 .
\ - ( / o
‘\)éﬁoif/gﬁifZQszr -t
)
—_ Front® End”“Processing Staff

Information Services Branch
Program Management and Support Division
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